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(54) COMMUNICATION METHOD AND APPARATUS

(57)  Embodiments of this application provide a com-
munication method and an apparatus. According to this
application, a centralized user configuration function
sends first latency information to a centralized network
configuration function, so that the centralized network
configuration function can obtain, based on the first la-
tency information, an allowed maximum latency of a
transmit end of a TSN stream, and determine, based
on the maximum latency, a packet transmission time that
meets a latency requirement. In addition, because the
maximum latency does not exceed a difference obtained
by subtracting buffer duration from a CN PDB, even if the
transmit end of the TSN stream does not immediately
send a data frame but buffers the data frame for a period
of time after receiving the data frame, a maximum trans-
mission latency of the data frame between the transmit
end and the receive end that are of the TSN stream is
equal to a sum of the allowed maximum latency of the
TSN stream and the buffer duration. In other words, a
transmission latency of the data frame between the
transmit end and the receive end that are of the TSN
stream does not exceed the CN PDB. In this case, an
end-to-end latency between a terminal device and a user
plane network element can be met.
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Description

[0001] This application claims priority to Chinese Pa-
tent Application No. 202210907662.1, filed with the Chi-
na National Intellectual Property Administration on July
29, 2022 and entitled "COMMUNICATION METHOD
AND APPARATUS", which is incorporated herein by
reference in its entirety.

TECHNICAL FIELD

[0002] Embodiments of this application relate to the
communication field, and in particular, to a communica-
tion method and an apparatus.

BACKGROUND

[0003] Tomeetarequirementforreliable latency trans-
mission, the institute of electrical and electronics engi-
neers (institute of electrical and electronics engineers,
IEEE) defines a time-sensitive network (time-sensitive
network, TSN) standard. This standard provides a reli-
able latency transmission service based on layer 2
switching, to ensure a transmission reliability of la-
tency-sensitive service data and a predictable end-to-
end transmission latency.

[0004] In a system architecture for interworking be-
tween a 3rd generation partnership project (3rd genera-
tion partnership project, 3GPP) and a TSN, an access
network device and a user plane network element may be
used as a transmit end or a receive end that are of a TSN
stream, and a control plane network element in a 5th
generation system (5th generation system, 5GS) may be
used as a centralized network configuration function in
the TSN.

[0005] Inthe foregoing system architecture, the control
plane network element binds, to a quality of service
(quality of service, QoS) flow, the TSN stream transmitted
between the access network device and the user plane
network element. A current solution cannot ensure the
following: A transmission latency of a data frame thatis in
the TSN stream and that is between the access network
device and the user plane network element meets an
allowed maximum latency of the TSN stream. In addition,
a transmission latency of the data frame between a
terminal device and the user network element further
meets a data packet delay budget corresponding to
the QoS flow.

SUMMARY

[0006] Embodiments of this application provide a com-
munication method and a communication apparatus, so
thatin a scenario in which a time-sensitive network (time-
sensitive network, TSN) interworks with a 3rd generation
partnership project (3rd generation partnership project,
3GPP), both an end-to-end latency between a transmit
end and a receive end that are of a TSN stream and an
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end-to-end latency between a terminal device and a user
plane network element meet a requirement.

[0007] According to a first aspect, a communication
method is provided. The method may be performed by a
centralized user configuration function, or may be per-
formed by a component (for example, a chip or a circuit) of
the centralized user configuration function. This is not
limited herein. For ease of description, the following uses
an example in which the method is performed by the
centralized user configuration function for description.
[0008] The method includes: A centralized user con-
figuration function determines, based on a core network
(core network, CN) data packet delay budget (packet
delay budget, PDB) and buffer duration, an allowed
maximum latency of a TSN stream transmitted between
an access network device and a user plane network
element. The maximum latency does not exceed a dif-
ference obtained by subtracting the buffer duration from
the CN PDB. The access network device is a transmitend
ofthe TSN stream, and the user plane network elementis
a receive end of the TSN stream, or the access network
device is the receive end of the TSN stream, and the user
plane network element is the transmit end of the TSN
stream. The centralized user configuration function
sends first latency information to a centralized network
configuration function. The first latency information in-
dicates the maximum latency. The centralized user con-
figuration function receives first configuration information
from the centralized network configuration function. The
first configuration information indicates a packet trans-
mission time of the transmit end of the TSN stream, and
the packet transmission time indicated by the first con-
figuration information is determined based on the max-
imum latency. The centralized user configuration function
sends the first configuration information to the transmit
end of the TSN stream.

[0009] Based on the foregoing technical solution, the
centralized user configuration function sends the first
latency information to the centralized network configura-
tion function, so that the centralized network configura-
tion function can obtain, based on the first latency infor-
mation, the allowed maximum latency of the transmit end
of the TSN stream. Further, the centralized network
configuration function may determine, based on the al-
lowed maximum latency of the transmit end of the TSN
stream, a packet transmission time that meets a latency
requirement. To be specific, when the transmit end of the
TSN stream sends a data frame based on the packet
transmission time, a transmission latency of the data
frame between the transmit end of the TSN stream
and the receive end of the TSN stream does not exceed
the allowed maximum latency of the TSN stream.
[0010] Inaddition, the allowed maximum latency thatis
ofthe TSN stream and that is indicated by the first latency
information does not exceed the difference obtained by
subtracting the buffer duration from the CN PDB, so that
an end-to-end latency between a terminal device and the
user plane network element can also be met. This is
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because, based on a latency requirement of the allowed
maximum latency of the TSN stream, maximum trans-
mission duration of the data frame between the transmit
end and the receive end that are of the TSN stream is
equal tothe allowed maximum latency of the TSN stream.
If the transmit end of the TSN stream does not immedi-
ately send the data frame but buffers the data frame for a
period of time after receiving the data frame, a maximum
transmission latency of the data frame between the
transmit end and the receive end that are of the TSN
stream is equal to a sum of the allowd maximum latency
ofthe TSN stream and the buffer duration. In other words,
a transmission latency of the data frame between the
transmit end and the receive end that are of the TSN
stream does not exceed the CN PDB. In this case, the
end-to-end latency between the terminal device and the
user plane network element can be met.

[0011] With reference to the first aspect, in some im-
plementations of the first aspect, the method further
includes: The centralized user plane configuration func-
tion determines the buffer duration, where the buffer
duration includes: actual buffer duration for buffering a
data frame by the transmit end of the TSN stream, or
maximum possible buffer duration for buffering the data
frame by the transmit end of the TSN stream.

[0012] Based on the foregoing technical solution, the
centralized user configuration function may determine
the actual buffer duration, and determine the maximum
latency based on the actual buffer duration, so that the
centralized user configuration function does not deter-
mine an excessively small maximum latency, to avoid a
case in which a capability of a transport network is
insufficient to meet the maximum latency.

[0013] Alternatively, the centralized user configuration
function may determine the maximum possible buffer
duration, and determine the maximum latency based
on the maximum possible buffer duration. Further, when
the centralized network configuration function deter-
mines the packet transmission time of the TSN stream
based on the maximum latency, regardless of a value of
the packet transmission time determined by the centra-
lized network configuration function, both a latency be-
tween the transmit end and the receive end that are of the
TSN stream and the end-to-end latency between the
terminal device and the user plane network element
can be met.

[0014] With reference to the first aspect, in some im-
plementations of the first aspect, the buffer duration
includes the maximum possible buffer duration. That
the centralized user plane configuration function deter-
mines the buffer duration includes: The centralized user
configuration function determines that the maximum pos-
sible buffer duration is duration of a difference between
an allowed latest packet transmission time of the transmit
end of the TSN stream and an allowed earliest packet
transmission time of the transmit end of the TSN stream.
[0015] With reference to the first aspect, in some im-
plementations of the first aspect, the buffer duration
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includes the maximum buffer duration. That the centra-
lized user plane configuration function determines the
buffer duration includes: The centralized user configura-
tion function determines that the maximum possible buf-
fer duration is a smaller one of the following two pieces of
duration: duration of a difference between an allowed
latest packet transmission time of the transmit end of the
TSN stream and an allowed earliest packet transmission
time of the transmit end of the TSN stream, and maximum
buffer duration supported by the transmit end of the TSN
stream.

[0016] With reference to the first aspect, in some im-
plementations of the first aspect, the buffer duration
includes the actual buffer duration, and the method
further includes: The centralized user configuration func-
tion receives second configuration information from the
centralized network configuration function. The second
configuration information indicates a packet transmis-
sion time of the transmit end of the TSN stream. That
the centralized user configuration function determines
the buffer duration includes: The centralized user con-
figuration function determines that the actual buffer dura-
tion is duration of a difference between the packet trans-
mission time indicated by the second configuration in-
formation and an earliest packet transmission time.
[0017] With reference to the first aspect, in some im-
plementations of the first aspect, if the packet transmis-
sion time indicated by the first configuration information is
different from the packet transmission time indicated by
the second configuration information, the method further
includes: The centralized user configuration function de-
termines, based on the CN PDB and updated actual
buffer duration, an updated allowed maximum latency
of the TSN stream. The updated maximum latency does
not exceed a difference obtained by subtracting the
updated actual buffer duration from the CN PDB, and
the updated actual buffer duration is duration of a differ-
ence between the packet transmission time indicated by
the first configuration information and the earliest packet
transmission time. The centralized user configuration
function sends second latency information to the centra-
lized network configuration function. The second latency
information indicates the updated maximum latency. The
centralized user configuration function receives third
configuration information from the centralized network
configuration information. The third configuration infor-
mation indicates a packet transmission time of the trans-
mit end of the TSN stream, and the packet transmission
time indicated by the third configuration information is
determined based on the updated maximum latency. The
centralized user configuration function sends the third
configuration information to the transmit end of the TSN
stream.

[0018] With reference to the first aspect, in some im-
plementations of the first aspect, the updated actual
buffer duration is greater than the actual buffer duration.
[0019] With reference to the first aspect, in some im-
plementations of the first aspect, the packet transmission
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time indicated by the first configuration information is the
same as the packet transmission time indicated by the
second configuration information, and the method further
includes: The centralized user configuration function
sends first information to the centralized network config-
uration function based on the packet transmission time
indicated by the second configuration information. The
first information indicates the earliest packet transmis-
sion time and a latest packet transmission time, and the
earliest packet transmission time and the latest packet
transmission time each are the same as the packet
transmission time indicated by the second configuration
information.

[0020] Based on the foregoing technical solution, the
earliest packet transmission time and the latest packet
transmission time that are indicated by the first informa-
tion each are the same as the packet transmission time
indicated by the second configuration information.
Therefore, the packet transmission time that is of the
transmit end of the TSN stream and that is determined by
the centralized network configuration function based on
the first information is the same as the packet transmis-
sion time indicated by the second configuration informa-
tion. In other words, the packet transmission time indi-
cated by the first configuration information is the same as
the packet transmission time indicated by the second
configuration information. In a case in which the packet
transmission time indicated by the first configuration
information is the same as the packet transmission time
indicated by the second configuration information, it can
be ensured that both an end-to-end latency between the
transmit end and the receive end that are of the TSN
stream and the end-to-end latency between the terminal
device and the user plane network element are met. This
is because, if the packet transmission time indicated by
the first configuration information is different from the
packet transmission time indicated by the second con-
figuration information, when the transmit end of the TSN
stream sends the data frame based on the packet trans-
mission time indicated by the first configuration informa-
tion, buffer duration of the data frame at the transmit end
of the TSN stream may be greater than the actual buffer
duration. Consequently, the transmission latency of the
data frame between the transmit end and the receive end
that are of the TSN stream exceeds the CN PDB, and
further, the end-to-end latency between the terminal
device and the user plane network element cannot be
met. Therefore, in a case in which the earliest packet
transmission time and the latest packet transmission time
that are indicated by the first information each are the
same as the packet transmission time indicated by the
second configuration information, it can be ensured that
both the end-to-end latency between the transmit end
and the receive end that are of the TSN stream and the
end-to-end latency between the terminal device and the
user plane network element are met.

[0021] With reference to the first aspect, in some im-
plementations of the first aspect, the packet transmission
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time indicated by the first configuration information is
between the allowed earliest packet transmission time
of the transmit end of the TSN stream and the allowed
latest packet transmission time of the transmit end of the
TSN stream, and the method further includes: The cen-
tralized user configuration function sends the first infor-
mation to the centralized network configuration function
based on the maximum buffer duration supported by the
transmit end of the TSN stream. The first information
indicates the earliest packet transmission time and the
latest packet transmission time, and the duration of the
difference between the latest packet transmission time
and the earliest packet transmission time does not ex-
ceed the maximum buffer duration supported by the
transmit end of the TSN stream.

[0022] Based on the foregoing technical solution, be-
cause duration for buffering the data frame by the trans-
mit end of the TSN stream does not exceed the maximum
buffer duration supported by the TSN stream, ina case in
which it is ensured that the duration of the difference
between the allowed latest packet transmission time of
the transmit end of the TSN stream and the earliest
packet transmission time of the TSN stream does not
exceed the maximum buffer duration supported by the
TSN stream, the determined latest packet transmission
time of the TSN stream is more appropriate.

[0023] With reference to the first aspect, in some im-
plementations of the first aspect, the method further
includes: The centralized user configuration function re-
ceives capability information from the transmit end of the
TSN stream. The capability information indicates the
maximum buffer duration supported by the transmit
end of the TSN stream.

[0024] With reference to the first aspect, in some im-
plementations of the first aspect, that a centralized user
configuration function determines, based on a CN PDB
and buffer duration, an allowed maximum latency of a
time-sensitive network TSN stream transmitted between
an access network device and a user plane network
element includes: The centralized user configuration
function determines the maximum latency based on
the CN PDB, the buffer duration, and residence duration
atthe user plane network element. The maximum latency
does not exceed a difference obtained by subtracting a
sum of the buffer duration and the residence duration
from the CN PDB.

[0025] Based on the foregoing technical solution, in a
case in which the maximum latency does not exceed the
difference obtained by subtracting the sum of the buffer
duration and the residence duration from the CN PDB,
even if the residence duration at the user plane network
element is long, both the latency between the transmit
end and the receive end that are of the TSN stream and
the end-to-end latency between the terminal device and
the user plane network element can be met.

[0026] According to a second aspect, an apparatus is
provided. The apparatus may be a centralized user con-
figuration function or a componentin the centralized user
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configuration function. The apparatus may include mod-
ules or units configured to perform the method according
to any one of the first aspect and the possible implemen-
tations of the first aspect.

[0027] According to a third aspect, a communication
apparatus is provided, including a processor. The pro-
cessor is coupled to a memory, and may be configured to
execute instructions in the memory, to implement the
method according to any one of the first aspect and
the possible implementations of the first aspect. Option-
ally, the communication apparatus further includes the
memory. Optionally, the communication apparatus
further includes a communication interface, and the pro-
cessor is coupled to the communication interface.
[0028] In an implementation, the communication ap-
paratus is a centralized user configuration function.
When the communication apparatus is the centralized
user configuration function, the communication interface
may be a transceiver or an input/output interface.
[0029] In another implementation, the communication
apparatus is a chip configured in the centralized user
configuration function. When the communication appa-
ratus is the chip configured in the centralized user con-
figuration function, the communication interface may be
an input/output interface.

[0030] Optionally, the transceiver may be a transceiver
circuit. Optionally, the input/output interface may be an
input/output circuit.

[0031] According to a fourth aspect, a processor is
provided, including: an input circuit, an output circuit,
and a processing circuit. The processing circuit is con-
figured to receive a signal through the input circuit, and
transmit a signal through the output circuit, to enable the
processor to perform the method according to any one of
the possible implementations of the first aspect.

[0032] In a specific implementation process, the pro-
cessor may be one or more chips, the input circuit may be
an input pin, the output circuit may be an output pin, and
the processing circuit may be a transistor, a gate circuit, a
trigger, any logic circuit, or the like. An input signal re-
ceived by the input circuit may be received and input by,
for example, but not limited to, a receiver, and a signal
output by the output circuit may be output to, for example,
but not limited to, a transmitter and transmitted by the
transmitter. In addition, the input circuit and the output
circuit may be a same circuit, where the circuit is used as
the input circuit and the output circuit at different mo-
ments. Specific implementations of the processor and
the various circuits are not limited in embodiments of this
application.

[0033] According to a fifth aspect, a processing appa-
ratus is provided, including a processor and a memory.
The processor is configured to read instructions stored in
the memory, receive a signal through a receiver, and
transmit a signal through a transmitter, to perform the
method according to any one of the possible implemen-
tations of the first aspect.

[0034] Optionally, there are one or more processors,
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and there are one or more memories.

[0035] Optionally, the memory may be integrated with
the processor, or the memory and the processor may be
disposed separately.

[0036] In a specific implementation process, the mem-
ory may be a non-transitory (non-transitory) memory,
such as a read-only memory (read-only memory,
ROM). The memory and the processor may be integrated
into one chip, or may be separately disposed in different
chips. A type of the memory and a manner in which the
memory and the processor are disposed are notlimited in
embodiments of this application.

[0037] It should be understood that a related data
exchange process, for example, sending of configuration
information, may be a process of outputting the config-
uration information from the processor, and receiving of
configuration information, may be a process of receiving
and inputting the configuration information by the pro-
cessor. Specifically, data output by the processor may be
output to the transmitter, and input data received by the
processor may be from the receiver. The transmitter and
the receiver may be collectively referred to as a trans-
ceiver.

[0038] The processing apparatus in the fifth aspect
may be one or more chips. The processor in the proces-
sing apparatus may be implemented by hardware, or
may be implemented by software. When the hardware
is used for implementation, the processor may be a logic
circuit, an integrated circuit, or the like. When the soft-
ware is used for implementation, the processor may be a
general-purpose processor, and is implemented by read-
ing software code stored in the memory. The memory
may be integrated into the processor, or may be located
outside the processor and exist independently.

[0039] According to a sixth aspect, a computer pro-
gram productis provided. The computer program product
includes: a computer program (which may also be re-
ferred to as code or instructions). When the computer
program is executed, a computer is enabled to perform
the method according to any one of the possible imple-
mentations of the first aspect.

[0040] According to a seventh aspect, a computer-
readable storage medium is provided. The computer-
readable storage medium stores a computer program
(which may also be referred to as code or instructions).
When the computer program is run on a computer, the
method according to any one of the possible implemen-
tations of the first aspect is performed.

[0041] According to an eighth aspect, a communica-
tion system is provided, including a centralized network
configuration function and the foregoing centralized user
configuration function. The centralized user configura-
tion function is configured to perform the method accord-
ing to any one of the first aspect and the possible im-
plementations of the first aspect.
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BRIEF DESCRIPTION OF DRAWINGS
[0042]

FIG. 1 is a schematic diagram of a communication
system to which a method according to an embodi-
ment of this application is applicable;

FIG. 2 is a schematic diagram of a configuration
model of a TSN;

FIG. 3 is a schematic diagram of a network archi-
tecture to which a method according to an embodi-
ment of this application is applicable;

FIG. 4 is a schematic diagram of a QoS model;
FIG. 5 is a schematic flowchart of a communication
method according to this application;

FIG. 6 is a schematic flowchart of a communication
method according to this application;

FIG. 7 is a schematic flowchart of a communication
method according to this application;

FIG. 8 is a schematic diagram of a communication
apparatus according to an embodiment of this ap-
plication;

FIG. 9 is a schematic block diagram of a commu-
nication apparatus according to another embodi-
ment of this application; and

FIG. 10 is a schematic diagram of a chip system
according to an embodiment of this application.

DESCRIPTION OF EMBODIMENTS

[0043] The following describes the technical solutions
in embodiments of this application with reference to the
accompanying drawings.

[0044] The technical solutions in embodiments of this
application are applicable to various communication sys-
tems, for example, a long term evolution (long term
evolution, LTE) system, a frequency division duplex (fre-
quency division duplex, FDD) system, a time division
duplex (time division duplex, TDD) system, a universal
mobile telecommunications system (universal mobile
telecommunications system, UMTS), a worldwide inter-
operability for microwave access (worldwide interoper-
ability for microwave access, WiMAX) communication
system, a 5th generation (5th generation, 5G) system
or a new radio (new radio, NR) system, a 6th generation
(6th generation, 6G) system, or a future communication
system. A5G mobile communication system described in
this applications includes a non-standalone (non-stan-
dalone, NSA) 5G mobile communication system or a
standalone (standalone, SA) 5G mobile communication
system. The communication system may alternatively be
a public land mobile network (public land mobile network,
PLMN), adevice-to-device (device-to-device, D2D) com-
munication system, a machine to machine (machine to
machine, M2M) communication system, an internet of
things (Internet of things, IoT) communication system, a
vehicle-to-everything (vehicle-to-everything, V2X) com-
munication system, an uncrewed aerial vehicle (un-
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crewed aerial vehicle, UAV) communication system, or
another communication system.

[0045] The following describes the technical solutions
in embodiments of this application with reference to the
accompanying drawings in embodiments of this applica-
tion. Unless otherwise specified, "/" in descriptions of this
application represents an "or" relationship between as-
sociated objects. For example, A/B may represent A or B.
A "and/or" in this application describes only an associa-
tion relationship for describing associated objects and
represents that three relationships may exist. For exam-
ple, A and/or B may represent three cases: Only A exists,
both A and B exist, and only B exists, where A and B may
be singular or plural. In addition, in the descriptions of this
application, unless otherwise specified, "a plurality of"
means two or more than two. "Atleast one of the following
items (pieces)" or a similar expression thereof refers to
any combination of these items, including a singular item
(piece) or any combination of plural items (pieces). For
example, atleastone of a, b, or c mayrepresent: a, b, c, a
and b,aandc,bandc, ora, b, and c, wherea, b, and c
may be singular or plural. In addition, to clearly describe
the technical solutions in embodiments of this applica-
tion, terms such as "first" and "second" are used in
embodiments of this application to distinguish between
same items or similar items that provide basically same
functions or purposes. A person skilled in the art may
understand that the terms such as "first" and "second" do
not limit a quantity or an execution sequence, and the
terms such as "first" and "second" do not indicate a
definite difference. In embodiments of this application,
terms such as "example" or "for example" is used for
representing giving an example, an illustration, or a de-
scription. Any embodiment or design solution described
as "example" or "for example" in embodiments of this
application should not be explained as being more pre-
ferred or having more advantages than another embodi-
ment or design solution. Exactly, use of the words such as
"example" or "for example" is intended to present a
related concept in a specific manner for ease of under-
standing.

[0046] Inaddition, a network architecture and a service
scenario described in embodiments of this application
are intended to describe the technical solutions in embo-
diments of this application more clearly, and do not con-
stitute a limitation on the technical solutions provided in
embodiments of this application. A person of ordinary
skill in the art may know that, with the evolution of the
network architecture and the emergence of new service
scenarios, the technical solutions provided in embodi-
ments of this application are also applicable to similar
technical problems.

[0047] FIG. 1 shows an application scenario to which
an embodiment of this application is applicable.

1. User equipment (user equipment, UE): The user
equipment may be referred to as a terminal device, a
terminal, an access terminal, a subscriber unit, a



1 EP 4 561 148 A1 12

subscriber station, a mobile station, aremote station,
aremote terminal, a mobile device, a userterminal, a
wireless communication device, a user agent, or a
user apparatus. The terminal device may alterna-
tively be a cellular phone, a cordless phone, a ses-
sion initiation protocol (session initiation protocol,
SIP) phone, awireless local loop (wireless local loop,
WLL) station, a personal digital assistant (personal
digital assistant, PDA), a handheld device having a
wireless communication function, a computing de-
vice, another processing device connected to a wire-
less modem, a vehicle-mounted device, an un-
crewed aerial vehicle, a wearable device, a terminal
device in a future communication system, or the like.
This is not limited in embodiments of this application.
2. Access network (access network, AN): The ac-
cess network provides a network access function for
an authorized user in a specific area and can use
transmission tunnels of different quality based on a
user level, a service requirement, and the like. The
access network may be an access network that uses
different access technologies. A current access net-
work technology includes: a radio access network
technology used in a 3rd generation (3rd generation,
3G) system, aradio access network technology used
in a 4th generation (4th generation, 4G) system, or a
next generation radio access network (next genera-
tion radio access network, NG-RAN) technology (for
example, a radio access technology used in a 5G
system).

[0048] An access network that implements a network
access function based on a radio communication tech-
nology may be referred to as a radio access network
(radio access network, RAN). The radio access network
can manage radio resources, provide an access service
for a terminal, and further forward a control signal and
user data between the terminal and a core network.

[0049] A radio access network device may be, for
example, a NodeB (NodeB), an evolved NodeB (evolved
NodeB, eNB, or eNodeB), a next generation node base
station (next generation Node Base station, gNB) ina 5G
mobile communication system, a base station in a future
mobile communication system, or an access point (ac-
cess point, AP)in a Wi-Fiwireless hotspot system, or may
be a radio controller in a cloud radio access network
(cloud radio access network, CRAN) scenario. Alterna-
tively, the radio access network device may be a relay
station, an access point, a vehicle-mounted device, an
uncrewed aerial vehicle, a wearable device, a network
device in a 5G network, a network device in an evolved
PLMN, or the like. A specific technology and a specific
device form that are used by the radio access network
device are not limited in embodiments of this application.
[0050] 3. Access management network element: The
access management network element is mainly config-
ured to perform mobility management and access man-
agement, is responsible for transferring a user policy and
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the like between user equipment and a policy control
function (policy control function, PCF) network element,
and may be configured to implement a function, for ex-
ample, an access authorization (authentication) function,
other than session management in functions of a mobility
management entity (mobility management entity, MME).
[0051] In a 5G communication system, the access
management network element may be an access and
mobility management function (access and mobility man-
agement function, AMF) network element. In a future
communication system, the access management net-
work element may still be the AMF network element, or
may have another name. This is not limited in this appli-
cation.

[0052] 4. Session management network element: The
session management network element is mainly config-
ured to manage a session, allocate and manage an
internet protocol (Internet protocol, IP) address of user
equipment, select an endpoint that can manage a user
plane function interface and a policy control and charging
function interface, perform downlink data communica-
tion, and the like.

[0053] In a 5G communication system, the session
management network element may be a session man-
agement function (session management function, SMF)
network element. In a future communication system, the
session management network element may still be the
SMF network element, or may have another name. This
is not limited in this application.

[0054] 5. User plane network element: The user plane
network element is configured to perform functions such
as packet routing and forwarding, quality of service (qual-
ity of service, QoS) processing of user plane data, for-
warding of the user plane data, charging statistics based
on a session/flow level, and bandwidth throttling.
[0055] Ina5G communication system, the user plane
network element may be a user plane function (user
plane function, UPF) network element. In a future com-
munication system, the user plane network element may
still be the UPF network element, or may have another
name. This is not limited in this application.

[0056] 6. Data network element: The data network
element is configured to provide a network for data
transmission.

[0057] In a 5G communication system, the data net-
work element may be a data network (data network, DN)
network element. In a future communication system, the
data network element may still be the DN network ele-
ment, or may have another name. This is not limited in this
application.

[0058] 7. Policy control network element: The policy
control network element is configured to guide a unified
policy framework of network behavior, and provide policy
rule information for a control plane function network ele-
ment (such as an AMF network element or an SMF
network element), and the like.

[0059] Ina 4G communication system, the policy con-
trol network element may be a policy and charging rules
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function (policy and charging rules function, PCRF) net-
work element. In a 5G communication system, the policy
control network element may be a policy control function
(policy control function, PCF) network element. Inafuture
communication system, the policy control network ele-
ment may still be the PCF network element, or may have
another name. This is not limited in this application.
[0060] 8. Data management network element: The
data management network element is configured to pro-
cess an identifier of user equipment, perform access
authentication, registration, and mobility management,
and the like.

[0061] In a5G communication system, the data man-
agement network element may be a unified data man-
agement (unified data management, UDM) network ele-
ment. In a 4G communication system, the data manage-
ment network element may be a home subscriber server
(home subscriber server, HSS) network element. In a
future communication system, the data management
network element may still be the UDM network element,
or may have another name. This is not limited in this
application.

9. Network exposure function (network exposure
function, NEF) network element: The network expo-
sure function network element is configured to se-
curely expose, to the outside, a service, a capability,
and the like that are provided by a 3rd generation
partnership project (3rd generation partnership pro-
ject, 3GPP) network function.

10. Application function (application function, AF)
network element: The application function network
element provides an application-layer service for
UE. When providing the service for the UE, the AF
has a requirement on a QoS policy and a charging
policy (charging) and needs to notify a network. In
addition, the AF also needs application-related in-
formation fed back by a core network. The AF may
have all functions of the AF defined in the technical
specification  (technological specification, TS)
23.501 R-15 version, and have a related function
used for an application service. In other words, in a
user plane architecture, an application server and
the UE perform user plane communication through a
UE-RAN-UPF-AF path. In a control plane architec-
ture, the AF may further perform communication with
another network function (network function, NF) in a
5G core network (5G core network, 5GC) through a
NEF. For example, the AF performs communication
with a PCF through the NEF. If the AF is arranged by
an operator of a 5GC, the AF may further be in the
control plane architecture, to be specific, the AF is in
a trusted domain, and directly communicates with
another NF, for example, directly communicates with
the PCF in the 5GC without using the NEF.

[0062] InFIG. 1, N1, N2, N3, N4, N5, N6, N7, N8, N9,
N10, N33, and N52 are interface sequence numbers. For
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meanings of these interface sequence numbers, refer to
meanings defined in 3GPP TS 23.501.

[0063] It should be understood that the foregoing net-
work architecture applied to embodiments of this appli-
cation is merely an example for description, and a net-
work architecture applicable to embodiments of this ap-
plication is not limited thereto. Any network architecture
that canimplement the functions of the foregoing network
elements is applicable to embodiments of this applica-
tion.

[0064] It should be further understood that the AMF,
SMF, UPF, NEF, PCF, the UDM, and the like that are
shown in FIG. 1 may be understood as network elements
configured to implement different functions in a core
network, for example, may be combined into a network
slice as required. These core network elements may be
independent devices, or may be integrated into a same
device to implement different functions. Specific forms of
the foregoing network elements are not limited in this
application.

[0065] It should be further understood that the fore-
going names are defined merely for distinguishing be-
tween different functions, and should not constitute any
limitation on this application. This application does not
exclude a possibility of using other names in the 5G
network and another future network. For example, in a
6G network, some or all of the foregoing networks may
still use terms in 5G, or may use other names. Names of
interfaces between the foregoing network elements in
FIG. 1 are merely examples, and the interfaces may have
other names during specific implementation. This is not
specifically limited in this application. In addition, names
of messages (or signaling) transmitted between the fore-
going network elements are merely examples, and do not
constitute any limitation on functions of the messages.
[0066] Inaforwarding process of a conventional ether-
net network, when a large quantity of data packets arrive
at a forwarding port in an instant, a problem such as a
large forwarding latency or packet loss is caused. There-
fore, the conventional ethernet network cannot provide a
service with high reliability and a guaranteed transmis-
sion latency, and cannot meet requirements of fields such
as vehicle control and an industrial internet. To meet a
requirement for reliable latency transmission, the insti-
tute of electrical and electronics engineers (institute of
electrical and electronics engineer, IEEE) defines atime-
sensitive network (time-sensitive network, TSN) stan-
dard. This standard provides a reliable latency transmis-
sion service based on layer 2 switching, to ensure trans-
mission reliability of latency-sensitive service data and a
predictable end-to-end transmission latency.

[0067] FIG. 2 shows a fully centralized configuration
model of a TSN. The configuration model includes: a
centralized user configuration (centralized user config-
uration, CUC) network element, a centralized network
configuration (centralized network configuration, CNC)
network element, one or more TSN end stations (for
example, a receive end and a transmit end that are in



15 EP 4 561 148 A1 16

FIG. 2), and one or more switching nodes (for example, a
bridge (bridge(s)) in FIG. 2). A management plane of the
configuration model includes: a CUC network element
and a CNC network element.

[0068] CUC network element: The CUC network ele-
ment is configured to manage a TSN end station and a
service. For example, the CUC network element is re-
sponsible for discovering and managing the TSN end
station, obtaining a capability of the TSN end station and
a user requirement, sending a requirement of a TSN
stream (stream) to the CNC network element, and con-
figuring the TSN end station based on anindication of the
CNC network element.

[0069] CNC network element: The CNC network ele-
ment is responsible for managing a topology (including a
TSN end station and each switching node) of a TSN user
plane and capability information of each switching node,
calculating an end-to-end (end-to-end, E2E) forwarding
path of a TSN stream based on a requirement of the TSN
stream, and delivering a scheduling parameter to each
switching node.

[0070] Switching node: The switching node is config-
ured to report capability information of the switching node
and topology information to the CNC network element
and schedule and forward a data flow based on a rule
delivered by the CNC network element. A specific type of
the switching node is not limited in this application. For
example, the switching node may be a bridge, a switch, a
router, or the like. The following uses an example in which
the switching node is the bridge for description.

[0071] Transmitend: The transmitendis atransmitend
of data. In the configuration model, there may be one or
more transmit ends. The transmit end may also be re-
ferred to as aninitiator, a flow service provider, a talker, or
the like, and is uniformly referred to as the transmit end
below.

[0072] Receive end: The receiver end is a receive end
of data. In the configuration model, there may be one or
more receive ends. The receive end may also be referred
to as an audience, a flow service receiver, a listener, or
the like, and is uniformly referred to as the receive end
below.

[0073] It should be noted that, the transmit end and the
receive end herein may be communication apparatuses.
[0074] FIG. 3isaschematicdiagram ofanother system
architecture for interworking between a 3GPP and a
TSN. In the system architecture shown in FIG. 3, if a
RAN and a UPF support a capability of a TSN end station
(end station), the RAN and the UPF may be respectively
used as a transmit end and a receive end that are of a
TSN stream. For example, in an uplink direction, the RAN
is used as the transmit end of the TSN stream, and the
UPF is used as the receive end of the TSN stream. In a
downlink direction, the UPF is used as the transmit end of
the TSN stream, and the RAN is used as the receive end
of the TSN stream. A control plane network element, for
example, an SMF in a 5GS may be used as a CUC in the
TSN. To be specific, the SMF may obtain talker group
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information and/or listener group information, and send
the talker group information and/or the listener group
information to a transport network (transport network,
TN) CNC through a user/network interface (user network
interface, UNI). Further, the TN CNC configures a bridge
in the transport network by using the talker group infor-
mation and/or the listener group information, and sends
status (status) group information to the SMF. Further, the
SMF configures the transmit end and the receive end
based on the status group information, in other words,
configures the RAN and the UPF. It should be noted that,
the TN CNC refers to a CNC in the transport network. The
transport network is located between the RAN and the
UPF, and a service flow transmitted by the transport
network is a service flow in a 5G network.

[0075] The talker group information obtained by the
SMF indicates a transmit end of a single TSN stream, and
the listener group information indicates a receive end of
the single TSN stream. To be specific, in the system
architecture shown in FIG. 3, if the TSN stream is in
the uplink direction, the talker group information indicates
the RAN, and the listener group information indicates the
UPF. If the TSN stream is in the downlink direction, the
talker group information indicates the UPF, and the lis-
tener group information indicates the RAN.

[0076] If the talker group information obtained by the
SMF includes a parameter "maximum latency (MaxLa-
tency)", latencies from a data frame sent by the transmit
end of the TSN stream to all receive ends need to meet
MaxLatency. If the listener group information obtained by
the SMF includes the parameter "MaxLatency", a latency
from the data frame sent by the transmit end of the TSN
stream to a receive end indicated by the listener group
information needs to meet "MaxLatency".

[0077] In a 5G system, to ensure end-to-end service
quality of a service, a 5G QoS model based on a QoS flow
(QoS flow) is proposed, as shown in FIG. 4. The 5G QoS
model supports a guaranteed bit rate (guaranteed bit
rate, GBR) QoS flow (that is, a GBR QoS flow shown
in FIG. 4) and a non-guaranteed bit rate QoS flow (thatis,
a non-GBR QoS flow shown in FIG. 4). Same transmis-
sion processing (such as scheduling or an admission
threshold) is performed on data packets controlled by
a same QoS flow.

[0078] As shown in FIG. 4, one UE may establish one
or more protocol data unit (protocol data unit, PDU)
sessions with a 5G network, and each PDU session
may establish one or more QoS flows. One QoS flow
may correspond to one group of characteristic informa-
tion, where the one group of characteristic information
includes a data packet delay budget (packet delay bud-
get, PDB). The PDB defines an upper limit of duration of a
possible delay of a data packet between the UE and an
N6 termination point of the UPF. The PDB may be split
into an access network (access network, AN) PDB and a
core network (core network, CN) PDB. The AN PDB
defines an upper limit of duration of a possible delay of
the data packet between the UE and the RAN. The CN
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PDB defines an upper limit of duration of a possible delay
of the data packet between the RAN and the N6 endpoint
of the UPF.

[0079] In the system architecture shown in FIG. 3, the
SMF binds the TSN stream to one QoS flow, in other
words, there is a correspondence between the QoS flow
and the TSN stream. In this case, a transmission latency
of a data frame that is in the TSN stream and that is
between the RAN and the UPF should meet "MaxLa-
tency" in the talker group information and/or the listener
group information, and a transmission latency of the data
frame between the UE and the UPF should also meet a
PDB corresponding to a QoS flow bound to the TSN
stream.

[0080] Inview ofthis,an embodimentofthis application
provides a communication method, so that in a scenario
in which the TSN interworks with the 5GS, an end-to-end
latency between the transmit end and the receive end
that are of the TSN stream and an end-to-end latency
between the UE and the UPF both meet a requirement.
[0081] FIG. 5 is a schematic flowchart of a commu-
nication method 500 according to an embodiment of this
application. The method 500 may include the following
steps.

[0082] S510: A centralized user configuration function
sends first latency information to a centralized network
configuration function.

[0083] Correspondingly, in S510, the centralized net-
work configuration function receives the first latency in-
formation from the centralized user configuration func-
tion.

[0084] The centralized user configuration function is
deployed in a control plane network elementin a 5GS, in
otherwords, the centralized user configuration functionis
collocated with the control plane network element in the
5GS. For example, the centralized user configuration
function is deployed in an SMF network element in the
5GS, in other words, the centralized user configuration
function is collocated with the SMF network element in
the 5GS. The centralized network configuration function
belongs to a transport network.

[0085] The first latency information indicates an al-
lowed maximum latency (MaxLatency) of a TSN stream.
The TSN stream is a TSN stream transmitted between an
access network device and a user plane network ele-
ment, to be specific, the access network device is a
transmit end of the TSN stream, and the user plane
network element is a receive end of the TSN stream,
or the access network device is the receive end of the
TSN stream, and the user plane network element is the
transmit end of the TSN stream.

[0086] The allowed maximum latency of the TSN
stream is determined based on a CN PDB and buffer
duration, and the allowed maximum latency of the TSN
stream does not exceed a difference obtained by sub-
tracting the buffer duration from the CN PDB.

[0087] In a possible implementation, the buffer dura-
tion is actual buffer duration for buffering a data frame by
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the transmit end of the TSN stream. The actual buffer
duration is duration of a difference between a packet
transmission time that is of the transmit end of the TSN
stream and that is indicated by the second configuration
information and an allowed earliest packet transmission
time of the transmit end of the TSN stream.

[0088] The second configuration information indicates
the packet transmission time of the transmit end of the
TSN stream, and the second configuration information is
sent by the centralized network configuration function to
the centralized user configuration function. For example,
in a case in which the data frame in the TSN stream is
periodically sent, the packet transmission time indicated
by the second configuration information may be repre-
sented using a time aware offset (timeawareoffset). The
time aware offset refers to an offset of a moment at which
the transmit end of the TSN stream sends a first data
frame in a transmission periodicity relative to a start
moment of the periodicity.

[0089] In the case in which the data frame in the TSN
stream is periodically sent, the allowed earliest packet
transmission time of the transmit end of the TSN stream
may be represented using an earliest transmit offset
(earliesttransmitoffset). The earliest transmit offset refers
toan earliest offset of a moment at which the transmitend
of the TSN stream sends the first data frame in the
transmission periodicity relative to the start moment of
the periodicity.

[0090] For example, if the transmit end of the TSN
stream is the access network device, the earliest transmit
offset may be calculated according to the following for-
mula: earliesttransmitoffset=UL BAT+AN PDB-M Xinter-
val, where the UL BAT is uplink (uplink, UL) burst arrival
time (burst arrival time, BAT), to be specific, the UL BAT
refers to a time at which an uplink data frame arrives atan
egress of the UE, or the UL BAT refers to a time at which
the UE sends the uplink data frame to the access network
device. M is an integer, and M is a maximum value that
can ensure that the following formulais true: (UL BAT+AN
PDB)>MXinterval, where the interval specifies a period
of time in which a traffic specification (traffic specification)
cannot be exceeded. The traffic specification is defined
by a maximum quantity of frames per interval (MaxFra-
mesPerlnterval) and a maximum frame size (MaxFrame-
Size). For example, the interval is maximum duration
during which the access network device sends a prede-
fined quantity of frames, and each of the predefined
quantity of frames may be a data frame that is of a
maximum length can be sent by the access network
device. The predefined quantity may be represented
using MaxFramesPerInterval, and a size of the data
frame that is of the maximum length can be sent by the
access network device may be represented using Max-
FrameSize.

[0091] Ifthe transmit end of the TSN stream is the user
plane network element, the earliest transmit offset may
be calculated according to the following formula: ear-
liesttransmitoffset=DL BAT+UPF residence duration-
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MXinterval, where the DL BAT is downlink (downlink, DL)
burst arrival time, to be specific, the DL BAT refers to a
time at which a downlink data frame arrives at an ingress
ofthe UPF, orthe DL BAT refers to a time at which the UPF
receives the downlink data frame. The UPF residence
duration refers to duration of a difference between a time
at which the user plane network element receives the
downlink data frame and a time at which the user plane
network element sends the downlink data frame. M is an
integer, and M is a maximum value that can ensure that
the following formula is true: (DL BAT+UPF residence
duration)>M Xinterval, where the interval specifies a per-
iod of time in which a traffic specification cannot be
exceeded. The traffic specification is defined by MaxFra-
mesPerlnterval and MaxFrameSize. For example, the
interval is maximum duration during which the user plane
network element sends a predefined quantity of frames,
and each of the predefined quantity of frames is a data
frame that is of a maximum length can be sent by a user
plane.

[0092] Optionally, if the transmit end of the TSN stream
is the user plane network element, the earliest transmit
offset may be calculated according to the following for-
mula: earliesttransmitoffset=DL BAT-M Xinterval, where
M is an integer, and M is a maximum value that can
ensure that the following formula is true: DL BAT>MXin-
terval.

[0093] For example, in a case in which the buffer
duration is the actual buffer duration, if the allowed max-
imum latency of the TSN stream is equal to the difference
obtained by subtracting the buffer duration from the CN
PDN, the allowed maximum latency of the TSN stream
may be represented as: MaxLatency=CN PDB-(timea-
wareoffset-earliesttransmitoffset).

[0094] Optionally, the allowed maximum latency of the
TSN stream may alternatively be less than the difference
obtained by subtracting the buffer duration from the CN
PDB. For example, the allowed maximum latency of the
TSN stream is equal to a difference obtained by subtract-
ing a sum of the buffer duration and preset duration from
the CN PDB. In other words, the allowed maximum
latency of the TSN stream may be represented as: Max-
Latency=CN PDB-(timeawareoffset-earliesttransmitoff-
set+At). At represents the preset duration, and the pre-
set duration may be any duration. This is not limited in
embodiments of this application. It should be noted that,
the preset duration is different from the UPF residence
duration.

[0095] For another example, if the allowed maximum
latency of the TSN stream is equal to a difference ob-
tained by subtracting duration #2 from the CN PDB, the
allowed maximum latency of the TSN stream may be
represented as: MaxLatency=CN PDB-duration #2,
where the duration #2 is equal to the actual buffer dura-
tion, or the duration #2 is equal to a sum of the actual
buffer duration and the preset duration, or the duration #2
is equal to a sum of the actual buffer duration and the UPF
residence duration, or the duration #2 is equal to the
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interval, that is, the duration #2 is any value as long as
the value is not less than a value of the actual buffer
duration. This is not limited in embodiments of this ap-
plication.

[0096] In a possible implementation, the buffer dura-
tion is maximum possible buffer duration for buffering a
data frame by the transmit end of the TSN stream.
[0097] For example, the maximum possible buffer
duration is duration of a difference between an allowed
latest packet transmission time of the transmit end of the
TSN stream and the allowed earliest packet transmission
time of the transmit end of the TSN stream.

[0098] In the case in which the data frame in the TSN
stream is periodically sent, the allowed latest packet
transmission time of the transmit end of the TSN stream
may be represented using a latest transmit offset (latest-
transmitoffset). The latest transmit offset refers to a latest
offset of the moment at which the transmit end of the TSN
stream sends the first data frame in the transmission
periodicity relative to the start moment of the periodicity.
For example, the latest transmit offset may be calculated
according to the following formula: latesttransmitoffse-
t=earliesttransmitoffset+interval-(jitter+duration #1),
where thejitter (jitter) refers to a maximum time difference
between an actual packet transmission time of the trans-
mit end of the TSN stream and an ideal synchronization
network time, and the duration #1 refers to transmission
duration of a data frame between the transmit end of the
TSN stream and the receive end of the TSN stream,
where the data frame is of a maximum length can be
sent by the transmit end of the TSN stream.

[0099] In a case in which the buffer duration is the
maximum possible buffer duration, if the allowed max-
imum latency of the TSN stream is equal to the difference
obtained by subtracting the buffer duration from the CN
PDB, the allowed maximum latency of the TSN stream
may be represented as: MaxLatency=CN PDB-(latest-
transmitoffset-earliesttransmitoffset).

[0100] Optionally, the allowed maximum latency of the
TSN stream may alternatively be less than the difference
obtained by subtracting the buffer duration from the CN
PDB. For example, the allowed maximum latency of the
TSN stream is equal to a difference obtained by subtract-
ing a sum of the buffer duration and preset duration from
the CN PDB. In other words, the allowed maximum
latency of the TSN stream may be represented as: Max-
Latency=CN PDB-(latesttransmitoffset-earliesttransmi-
toffset+At).

[0101] For another example, if the allowed maximum
latency of the TSN stream is equal to a difference ob-
tained by subtracting duration #3 from the CN PDB, the
allowed maximum latency of the TSN stream may be
represented as: MaxLatency=CN PDB-duration #3,
where the duration #3 is equal to the maximum possible
buffer duration, or the duration #3 is equal to a sum of the
maximum possible buffer duration and the preset dura-
tion, or the duration #3 is equal to a sum of the maximum
possible buffer duration and the UPF residence duration,
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or the duration #3 is equal to the interval, or the duration
#3isanyvalue aslong as the value is notless than a value
of the maximum possible buffer duration. This is not
limited in embodiments of this application.

[0102] For another example, the maximum possible
buffer duration is a smaller one of the following two pieces
of duration: duration of a difference between an allowed
latest packet transmission time of the transmit end of the
TSN stream and the allowed earliest packet transmission
time ofthe transmit end of the TSN stream, and maximum
buffer duration supported by the transmit end of the TSN
stream.

[0103] Optionally, the allowed maximum latency of the
TSN stream is determined based on the CN PDB, the
buffer duration, and the UPF residence duration, and the
allowed maximum duration of the TSN stream does not
exceed a difference obtained by subtracting a sum of the
buffer duration and the UPF residence duration from the
CN PDB. For example, when the UPF residence duration
is long, for example, the UPF residence duration is ap-
proximate to the CN PDB in terms of an order of magni-
tude, or the UPF residence duration cannot be ignored in
comparison with the CN PDB, the allowed maximum
duration of the TSN stream does not exceed the differ-
ence obtained by subtracting the sum of the buffer dura-
tion and the UPF residence duration from the CN PDB.
[0104] Forexample, if the allowed maximum latency of
the TSN stream is equal to the difference obtained by
subtracting the sum of the buffer duration and the UPF
residence duration from the CN PDB, the allowed max-
imum latency of the TSN stream may be represented as:
MaxLatency=CN PDB-(latesttransmitoffset-earliest-
transmitoffset+UPF residence duration), or represented
as: MaxLatency=CN PDB-(timeawareoffset-earliest-
transmitoffset+UPF residence duration)

[0105] For another example, the allowed maximum
latency of the TSN stream is less than the difference
obtained by subtracting the sum of the buffer duration and
the UPF residence duration from the CN PDB. For ex-
ample, the allowed maximum latency of the TSN stream
may be represented as: MaxLatency=CN PDB-(latest-
transmitoffset-earliesttransmitoffset+UPF residence
duration+At), or represented as: MaxLatency=CN
PDB-(timeawareoffsetearliesttransmitoffset+UPF resi-
dence duration+At)

[0106] For another example, if the allowed maximum
latency of the TSN stream is equal to a difference ob-
tained by subtracting duration #4 from the CN PDB, the
allowed maximum latency of the TSN stream may be
represented as: MaxLatency=CN PDB-duration #4,
where the duration #4 is equal to the sum of the buffer
duration and the UPF residence duration, or the duration
#4 is equal to a sum of the buffer duration, the UPF
residence duration, and the preset duration, or the dura-
tion #4 is equal to the interval, that is, the duration #4 is
any value as long as the value is not less than a value of
the sum of the buffer duration and the UPF residence
duration. This is not limited in embodiments of this ap-
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plication.

[0107] The first latency information is not limited in
embodiments of this application. For example, the first
latency information includes the allowed maximum la-
tency of the TSN stream. For another example, the first
latency information includes the CN PDB and the buffer
duration. For still another example, the first latency in-
formation includes the CN PDB, the buffer duration, and
the UPF residence duration. For still yet another exam-
ple, the first latency information includes the CN PDB, the
buffer duration, the UPF residence duration, and the
presetduration. For stillanother example, the firstlatency
information includes the CN PDB and the duration #2, or
includes the CN PDB and the duration #3, or includes the
CN PDB and the duration #4.

[0108] In a possible implementation, the first latency
information includes the allowed maximum latency of the
TSN stream. For example, the maximum latency is pre-
configured in the centralized user configuration function.
For another example, if the maximum latency is not
preconfigured in the centralized user configuration func-
tion, before S510, the method 500 further includes S511.
[0109] S511: The centralized user configuration func-
tion determines the maximum latency based on the CN
PDB and the buffer duration.

[0110] Forexample, the centralized user configuration
function determines, based on the CN PDB and the buffer
duration, that the allowed maximum latency of the TSN
stream is equal to the difference obtained by subtracting
the buffer duration from the CN PDB. Alternatively, the
centralized user configuration function determines,
based on the CN PDB and the buffer duration, that the
allowed maximum latency of the TSN stream is less than
the difference obtained by subtracting the buffer duration
from the CN PDB. For example, the centralized user
configuration function determines that the maximum la-
tency is equal to the difference obtained by subtracting
the sum of the buffer duration and the preset duration
from the CN PDB.

[0111] For another example, the centralized user con-
figuration function determines, based onthe CN PDB, the
buffer duration, and the UPF residence duration, that the
maximum latency of the TSN stream is equal to the
difference obtained by subtracting the sum of the buffer
duration and the UPF residence duration from the CN
PDB. Alternatively, the centralized user configuration
function determines, based on the CN PDB, the buffer
duration, and the UPF residence duration, that the al-
lowed maximum latency of the TSN stream is less than
the difference obtained by subtracting the sum of the
buffer duration and the UPF residence duration from
the CN PDB. For example, the centralized user config-
uration function determines that the maximum latency is
equal to the difference obtained by subtracting the sum of
the buffer duration and the UPF residence duration, and
then subtracting the preset duration from the CN PDB.
[0112] For another example, the centralized user con-
figuration function determines, based onthe CN PDB and
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the duration #2, that the allowed maximum latency of the
TSN stream is equal to the difference obtained by sub-
tracting the duration #2 from the CN PDB. Alternatively,
the centralized user configuration function determines,
based on the CN PDB and the duration #3, that the
allowed maximum latency of the TSN stream is equal
to the difference obtained by subtracting the duration #3
from the CN PDB. Alternatively, the centralized user
configuration function determines, based on the CN
PDB and the duration #4, that the allowed maximum
latency of the TSN stream is equal to the difference
obtained by subtracting the duration #4 from the CN PDB.
[0113] The buffer duration may be preconfigured in the
centralized user configuration function. Alternatively, if
the buffer duration is not preconfigured in the centralized
user configuration function, before S511, the method 500
further includes S512.

[0114] S512: The centralized user configuration func-
tion determines the buffer duration.

[0115] Ifthe buffer duration is the actual buffer duration,
a manner in which the centralized user configuration
function determines the buffer duration includes: The
centralized user configuration function receives the sec-
ond configuration information from the centralized net-
work configuration function. The centralized user config-
uration function determines the actual buffer duration
based on the packet transmission time indicated by the
second configuration information and the allowed ear-
liest packet transmission time of the transmit end of the
TSN stream, that is, determines that the actual buffer
duration is duration of a difference between the packet
transmission time indicated by the second configuration
information and the allowed earliest packet transmission
time of the transmit end of the TSN stream.

[0116] For example, a flag (flag) is stored in the cen-
tralized user configuration function, and the flag indicates
whether the centralized user configuration function has
received the second configuration information. If the flag
indicates that the centralized user configuration function
has received the second configuration information, the
centralized user configuration function may determine
the actual buffer duration based on the packet transmis-
sion time indicated by the second configuration informa-
tion and the allowed earliest packet transmission time of
the transmit end of the TSN stream. For example, a value
ofthe flagis "0" or"1". When the value of the flagis "1", the
flag indicates that the centralized user configuration
function has received the second configuration informa-
tion, and when the value of the flag is "0", the flag
indicates that the centralized user configuration function
has not received the second configuration information.
Alternatively, when the value of the flag is "0", the flag
indicates that the centralized user configuration function
has received the second configuration information, and
when the value of the flag is "1", the flag indicates that the
centralized user configuration function has not received
the second configuration information.

[0117] For another example, the centralized user con-
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figuration function maintains a counter corresponding to
the TSN stream. After the centralized user configuration
function indicates, to the centralized network configura-
tion function, the allowed maximum latency of the TSN
stream, a value of the counteris increased by 1. It may be
understood that after the centralized user configuration
function indicates, to the centralized network configura-
tion function, the allowed maximum latency of the TSN
stream, the centralized network configuration function
may send the second configuration information to the
centralized user configuration function based on the
maximum latency of the TSN stream. Further, the cen-
tralized user configuration function may determine the
actual buffer duration based on the packet transmission
time indicated by the second configuration information
and the allowed earliest packet transmission time of the
transmit end of the TSN stream. In other words, if the
value of the counter is greater than an initial value, it
indicates that the centralized user configuration function
has received the second configuration information, and
the centralized user configuration function may deter-
mine the actual buffer duration based on the packet
transmission time indicated by the second configuration
information and the allowed earliest packet transmission
time of the transmit end of the TSN stream.

[0118] If the buffer duration is the maximum possible
buffer duration, a manner in which the centralized user
configuration function determines the buffer duration in-
cludes: The centralized user configuration function de-
termines the maximum possible buffer duration based on
the allowed earliest packet transmission time and the
allowed latest packet transmission time that are of the
transmit end of the TSN stream, that is, determines that
the maximum possible buffer duration is the duration of
the difference between the allowed latest packet trans-
mission time and the allowed earliest packet transmis-
sion time that are of the transmit end of the TSN stream.
[0119] Alternatively, the manner in which the centra-
lized user configuration function determines the buffer
duration includes: The centralized user configuration
function determines the maximum possible buffer dura-
tion based on the maximum buffer duration supported by
the transmit end of the TSN. In other words, the centra-
lized user configuration function determines that the
maximum possible buffer duration is equal to the max-
imum buffer duration supported by the transmit end of the
TSN.

[0120] Alternatively, the manner in which the centra-
lized user configuration function determines the buffer
duration includes: The centralized user configuration
function determines the maximum possible buffer dura-
tion based on the allowed earliest packet transmission
time of the transmit end of the TSN, the allowed latest
packet transmission time of the transmit end of the TSN,
and the maximum buffer duration supported by the trans-
mit end of the TSN. In other words, the centralized user
configuration function determines that the maximum pos-
sible buffer duration is the smaller one of the following two
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pieces of duration: the duration of the difference between
the allowed latest packet transmission time of the trans-
mit end of the TSN stream and the allowed earliest packet
transmission time of the transmit end of the TSN stream,
and the maximum buffer duration supported by the trans-
mit end of the TSN stream.

[0121] The maximum buffer duration supported by the
TSN stream is preconfigured in the centralized user
configuration function, oris determined by the centralized
user configuration function based on the received cap-
ability information, that is, before S512, the method 500
further includes S513.

[0122] S513: The transmit end sends the capability
information to the centralized user configuration function.
Correspondingly, in S513, the centralized user config-
uration function receives the capability information from
the transmit end.

[0123] The transmit end is the transmit end of the TSN
stream, and the capability information indicates the max-
imum buffer duration supported by the transmit end of the
TSN stream.

[0124] For example, in a PDU session establishment
procedure, the transmit end of the TSN stream sends (for
example, sends through a transparent container) the
capability information to the centralized user configura-
tion function.

[0125] In a possible implementation, if the first latency
information includes the buffer duration, and the buffer
duration is not preconfigured in the centralized user
configuration function, before S510, the method 500
further includes S512.

[0126] Optionally, the method 500 further includes
S514.
[0127] S514: The centralized user configuration func-

tion sends first information to the centralized network
configuration function. Correspondingly, in S514, the
centralized network configuration function receives the
first information from the centralized user configuration
function.

[0128] The first information indicates the allowed ear-
liest packet transmission time of the transmit end of the
TSN stream and the allowed latest packet transmission
time of the transmit end of the TSN stream.

[0129] For example, duration of a difference between
the latest packet transmission time and the earliest pack-
et transmission time that are indicated by the first infor-
mation does not exceed the maximum buffer duration
supported by the transmit end of the TSN stream. To be
specific, when determining the allowed earliest packet
transmission time of the transmit end of the TSN stream
and the allowed latest packet transmission time of the
transmit end of the TSN stream, the centralized user
configuration function ensures that the duration of the
difference between the allowed earliest packet transmis-
sion time of the TSN stream and the allowed latest packet
transmission time of the transmit end of the TSN stream
does not exceed the maximum buffer duration supported
by the transmit end of the TSN stream. For example, the
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centralized user configuration function may determine,
according to the following formula, the allowed latest
packet transmission time of the transmit end of the
TSN stream: Allowed latest packet transmission time
of the TSN stream=allowed earliest packet transmission
time of the TSN stream+ allowed maximum buffer dura-
tion of the transmit end of the TSN stream. For another
example, the centralized user configuration function may
determine, according to the following formula, the al-
lowed latest packet transmission time of the transmit
end of the TSN stream: latesttransmitoffset=min{[ear-
liesttransmitoffset+interval-(jitter+duration #1)], [ear-
liesttransmitoffset+maximum buffer duration supported
by the transmit end of the TSN stream]} .

[0130] The maximum buffer duration supported by the
TSN stream is preconfigured in the centralized user
configuration function, oris determined by the centralized
user configuration function based on the received cap-
ability information, that is, before S512, the method 500
further includes S513.

[0131] For another example, the latest packet trans-
mission time and the earliest packet transmission time
that are indicated by the first information each are the
same as the packet transmission time indicated by the
second configuration information. To be specific, the
centralized user configuration function determines the
packet transmission time indicated by the second con-
figuration information as the allowed earliest packet
transmission time of the transmit end of the TSN stream
and the allowed latest packet transmission time of the
transmit end of the TSN stream, and indicates, to the
centralized network configuration function based on the
first information, the packet transmission time indicated
by the second configuration information.

[0132] The first latency information and the first infor-
mation that are sent by the centralized user configuration
function may be carried in a same message, or may be
carried in different messages. This is not limited in em-
bodiments of this application.

[0133] $S520: The centralized network configuration
function sends first configuration information to the cen-
tralized user configuration function.

[0134] Correspondingly, in S520, the centralized user
configuration function receives the first configuration in-
formation from the centralized network configuration
function.

[0135] The first configuration information indicates a
packet transmission time of the transmit end of the TSN
stream, and the packet transmission time indicated by
the first configuration information is determined based on
the allowed maximum latency that is of the TSN stream
and that is indicated by the first latency information. It
should be noted that, in a case in which the packet
transmission time indicated by the first configuration
information is determined based on the allowed max-
imum latency of the TSN stream, when the transmit end
of the TSN stream sends a data frame based on the
packet transmission time indicated by the first configura-
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tion information, transmission duration of the data frame
between the transmit end of the TSN stream and the
receive end of the TSN stream does not exceed the
allowed maximum latency of the TSN stream.

[0136] For example, if the first latency information re-
ceived by the centralized network configuration function
includes the allowed maximum latency of the TSN
stream, the centralized network configuration function
directly determines the first configuration information
based on the allowed maximum latency of the TSN
stream.

[0137] Foranotherexample, if the firstlatency informa-
tion received by the centralized network configuration
function includes the CN PDB and the buffer duration, or
includes the CN PDB, the buffer duration, and the UPF
residence duration, or includes the CN PDB, the buffer
duration, the UPF residence duration, and the preset
duration, or includes the CN PDB and the duration #2,
or includes the CN PDB and the duration #3, or includes
the CN PDB and the duration #4, the centralized network
configuration function first determines, based on the first
latency information, the allowed maximum latency of the
TSN stream, and then determines the first configuration
information based on the allowed maximum latency of
the TSN stream, or the centralized network configuration
function directly determines the first configuration infor-
mation based on a parameter included in the first latency
information.

[0138] Optionally, if the centralized network configura-
tion network element receives the first information, the
packet transmission time indicated by the first configura-
tion information is determined based on the allowed
maximum latency of the TSN stream and the first infor-
mation. The packet transmission time indicated by the
first configuration information is between the allowed
earliest packet transmission time of the transmit end of
the TSN stream and the allowed latest packet transmis-
sion time of the transmit end of the TSN stream.

[0139] It may be understood that, if the earliest packet
transmission time and the latest packet transmission time
that are indicated by the first information each are the
same as the packet transmission time indicated by the
second configuration information, a packet transmission
time determined by the centralized network configuration
function based on the firstlatency information and the first
information is the same as the packet transmission time
indicated by the second configuration information.
Therefore, it can be ensured that both an end-to-end
latency between the transmit end and the receive end
that are of the TSN stream and an end-to-end latency
between a terminal device and the user plane network
element are met. In other words, if the earliest packet
transmission time and the latest packet transmission time
that are indicated by the first information each are the
same as the packet transmission time indicated by the
second configuration information, it can be avoided that
the packet transmission time determined by the centra-
lized network configuration function is different from the
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packet transmission time indicated by the second con-
figuration information, and therefore, S540 and S550
below do not need to be performed. In a case in which
the packet transmission time determined by the centra-
lized network configuration function is different from the
packet transmission time indicated by the second con-
figuration information, when the transmit end of the TSN
stream sends a data frame based on the packet trans-
mission time determined by the centralized network con-
figuration function, buffer duration of the data frame atthe
transmit end of the TSN stream may be greater than the
actual buffer duration. Consequently, a transmission la-
tency of the data frame between the transmit end and the
receive end that are of the TSN stream exceeds the CN
PDB, and the end-to-end latency between the terminal
device and the user plane network element cannot be
met. Therefore, in a case in which the earliest packet
transmission time and the latest packet transmission time
that are indicated by the first information each are the
same as the packet transmission time indicated by the
second configuration information, it can be ensured that
both the end-to-end latency between the transmit end
and the receive end that are of the TSN stream and the
end-to-end latency between the terminal device and the
user plane network element are met.

[0140] S530: The centralized user configuration func-
tion sends the first configuration information to the trans-
mit end.

[0141] Correspondingly, in S530, the transmit end re-
ceives the first configuration information from the cen-
tralized user configuration function.

[0142] The transmit end is the transmit end of the TSN
stream. After receiving the first configuration information,
the transmit end determines a packet transmission time
based on the first configuration information, and sends a
data frame based on the packet transmission time. For
example, the packet transmission time determined by the
transmit end is the packet transmission time indicated by
the first configuration information. For another example, if
a first clock on the centralized network configuration
function is not synchronized with a second clock on the
transmit end of the TSN stream, and a synchronization
error between the first clock and the second clock is At1,
the packet transmission time determined by the transmit
end is a time obtained by subtracting At1 from the packet
transmission time indicated by the first configuration
information.

[0143] Ina possible implementation, in S530, the cen-
tralized user configuration function sends fourth config-
uration information to the transmit end based on the first
configuration information, and the fourth configuration
information indicates a packet transmission time of the
transmit end of the TSN stream.

[0144] For example, if the first clock is not synchro-
nized with the second clock, after receiving the first
configuration information, the centralized user configura-
tion function determines the fourth configuration informa-
tion based on the synchronization error At1 between the
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first clock and the second clock, and sends the fourth
configuration information to the transmit end of the TSN
stream. For example, if the packet transmission time
indicated by the first configuration information is a mo-
ment t1, the packet transmission time indicated by the
fourth configuration information is a moment (t1-At1).
[0145] Correspondingly, after receiving the fourth con-
figuration information from the centralized user config-
uration function, the transmit end sends a data frame
based on the packet transmission time indicated by the
fourth configuration information.

[0146] In embodiments of this application, the centra-
lized user configuration function sends the first latency
information to the centralized network configuration func-
tion, so that the centralized network configuration func-
tion can obtain, based on the first latency information, the
allowed maximum latency of the transmit end of the TSN
stream. Further, the centralized network configuration
function may determine, based on the allowed maximum
latency of the transmit end of the TSN stream, a packet
transmission time that meets a latency requirement. To
be specific, when the transmit end of the TSN stream
sends a data frame based on the packet transmission
time, a transmission latency of the data frame between
the transmit end of the TSN stream and the receive end of
the TSN stream does not exceed the allowed maximum
latency of the TSN stream.

[0147] Inaddition, the allowed maximum latency thatis
ofthe TSN stream and that is indicated by the first latency
information does not exceed the difference obtained by
subtracting the buffer duration from the CN PDB, so that
the end-to-end latency between the terminal device and
the user plane network element can also be met. This is
because, based on a latency requirement of the allowed
maximum latency of the TSN stream, maximum trans-
mission duration of the data frame between the transmit
end and the receive end that are of the TSN stream is
equal tothe allowed maximum latency of the TSN stream.
If the transmit end of the TSN stream does not immedi-
ately send the data frame but buffers the data frame for a
period of time after receiving the data frame, a maximum
transmission latency of the data frame between the
transmit end and the receive end that are of the TSN
stream is equal to a sum of the allowed maximum latency
of the TSN stream and the buffer duration. In other words,
a transmission latency of the data frame between the
transmit end and the receive end that are of the TSN
stream does not exceed the CN PDB. In this case, the
end-to-end latency between the terminal device and the
user plane network element can be met.

[0148] Optionally, if the centralized user configuration
function receives the second configuration information
from the centralized network configuration function be-
fore S510, and the packet transmission time indicated by
the first configuration information is different from the
packet transmission time indicated by the second con-
figuration information, the method 500 may further in-
clude S540 to S560. Alternatively, if duration of a differ-
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ence between the packet transmission time indicated by
the first configuration information and the allowed earliest
packet transmission time of the transmit end of the TSN
stream is greater than duration of a difference between
the packet transmission time indicated by the second
configuration information and the allowed earliest packet
transmission time of the transmit end of the TSN stream,
the method 500 may further include S540 to S560.
[0149] It should be noted that, in a case in which the
packet transmission time indicated by the first configura-
tion information is different from the packet transmission
time indicated by the second configuration information,
the method 500 may not perform S530.

[0150] S540: The centralized user configuration func-
tion sends second latency information to the centralized
network configuration function.

[0151] Correspondingly, in S510, the centralized net-
work configuration function receives the second latency
information from the centralized user configuration func-
tion.

[0152] The second latency information indicates an
updated allowed maximum latency of the TSN stream.
It may be understood that a maximum latency indicated
by the second latency information is different from a
maximum latency indicated by the first latency informa-
tion.

[0153] The updated allowed maximum latency of the
TSN stream is determined based on the CN PDB and
updated actual buffer duration, and the updated max-
imum latency does not exceed a difference obtained by
subtracting the updated actual buffer duration from the
CN PDB. The updated actual buffer duration is the dura-
tion of the difference between the packet transmission
time indicated by the first configuration information and
the allowed earliest packet transmission time of the
transmit end of the TSN stream.

[0154] For example, the updated maximum latency
MaxLatency’ may be represented as: MaxLatency’=CN
PDB-(timeawareoffset’-earliesttransmitoffset),  where
timeawareoffset’ is an example of the packet transmis-
sion time indicated by the first configuration information.
Alternatively, the updated maximum latency may be re-
presented as: MaxLatency’=CN PDB-(timeawareoffset’-
earliesttransmitoffset+At). Alternatively, the updated
maximum latency may be represented as: MaxLaten-
cy’=CN PDB-(timeawareoffset’-earliesttransmitoff-
set+At+UPF residence duration) Alternatively, the up-
dated maximum latency may be represented as: MaxLa-
tency’=CN PDB-duration #5, where duration #5=(time-
awareoffset’-earliesttransmitoffset), or duration #5=
(timeawareoffset’-earliesttransmitoffset+At), or duration
#5=(timeawareoffset’-earliesttransmitoffset+ At+UPF
residence duration), or duration #5=interval, that is, the
duration #5 is any value as long as the duration #5 is not
less than a value of (timeawareoffset-earliesttransmitoff-
set).

[0155] The second latency information is not limited in
embodiments of this application. For example, the sec-
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ond latency information includes the updated maximum
latency. For another example, the first latency informa-
tion includes the CN PDB and the updated actual buffer
duration. For still another example, the second latency
information includes the CN PDB, the updated actual
buffer duration, and the UPF residence duration. For still
yet another example, the second latency information
includes the CN PDB, the updated actual buffer duration,
the UPF residence duration, and the preset duration.
[0156] If the second latency information includes the
updated maximum latency, before S540, the method 500
further includes: The centralized user configuration func-
tion determines the updated maximum latency. For ex-
ample, the centralized user configuration function deter-
mines, based on the CN PDB and the updated actual
buffer duration, that the updated maximum latency is
equal to the difference obtained by subtracting the up-
dated actual buffer duration from the CN PDB. Alterna-
tively, the centralized user configuration function deter-
mines, based on the CN PDB and the updated actual
buffer duration, that the updated maximum latency is less
than the difference obtained by subtracting the updated
actual buffer duration from the CN PDB. For a manner in
which the centralized user configuration function deter-
mines the updated maximum latency, refer to the fore-
going description in S511.

[0157] If the second latency information includes the
updated actual buffer duration, before S540, the method
500 further includes: The centralized user configuration
function determines the updated actual buffer duration.
The centralized user configuration function determines
the updated actual buffer duration based on the packet
transmission time indicated by the first configuration
information and the allowed earliest packet transmission
time of the transmit end of the TSN stream. For a manner
in which the centralized user configuration function de-
termines the updated actual buffer duration, refer to the
foregoing description in S512.

[0158] S550: The centralized network configuration
function sends third configuration information to the cen-
tralized user configuration function.

[0159] Correspondingly, in S550, the centralized user
configuration function receives the third configuration
information from the centralized network configuration
function.

[0160] The third configuration information indicates a
packet transmission time of the transmit end of the TSN
stream, and the packet transmission time indicated by
the third configuration information is determined based
on the updated maximum latency indicated by the sec-
ond latency information.

[0161] For S550, refer to the foregoing description in
S520. For brevity, details are not described herein again.
[0162] S560: The centralized user configuration func-
tion sends the third configuration information to the trans-
mit end.

[0163] Correspondingly, in S560, the transmit end re-
ceives the third configuration information from the cen-
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tralized user configuration function.

[0164] The transmit end is the transmit end of the TSN
stream. After receiving the third configuration informa-
tion, the transmit end determines a packet transmission
time based on the third configuration information, and
sends a data frame based on the packet transmission
time.

[0165] Alternatively, in S560, the centralized user con-
figuration function sends fifth configuration information to
the transmit end based on the third configuration infor-
mation, and the fifth configuration information indicates a
packet transmission time of the transmit end of the TSN
stream. For example, if the first clock is not synchronized
with the second clock, after receiving the first configura-
tion information, the centralized user configuration func-
tion determines the fourth configuration information
based on the synchronization error At1 between the first
clock and the second clock, and sends the fourth con-
figuration information to the transmit end of the TSN
stream.

[0166] It should be noted that, if the transmit end re-
ceives a plurality of pieces of configuration information,
the transmitend determines the packettransmission time
based on finally received configuration information. For
example, if the transmit end receives the first configura-
tion information and the third configuration information,
the transmitend determines the packettransmission time
based on the third configuration information.

[0167] Optionally, if the packet transmission time in-
dicated by the third configuration information is different
from the packet transmission time indicated by the first
configuration information, in the method 500, steps simi-
lar to S540 and S550 continues to be performed until
packet transmission time indicated by two pieces of
consecutive configuration information sent by the cen-
tralized network configuration function to the centralized
user configuration function are the same, or until, in two
pieces of consecutive configuration information sent by
the centralized network configuration function to the cen-
tralized user configuration function, duration of a differ-
ence between a packet transmission time indicated by
later-sent configuration information and the allowed ear-
liest packet transmission time of the transmit end of the
TSN stream is not greater than duration of a difference
between a packet transmission time indicated by earlier-
sent configuration information and the allowed earliest
packet transmission time of the transmit end of the TSN
stream.

[0168] For example, the allowed earliest packet trans-
mission time of the transmit end of the TSN stream is T1,
the packet transmission time indicated by the second
configuration information is T2, and the allowed max-
imum latency of the TSN stream is equal to a difference
obtained by subtracting the actual buffer duration from
the CN PDB, that is, MaxLatency=CN PDB-(T2-T1),
where (T2-T1) is the actual buffer duration. In a case in
which the packet transmission time indicated by the first
configuration information is T3, when the transmit end of
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the TSN stream sends a data frame at a moment T3,
buffer duration of the data frame at the transmit end of the
TSN stream is (T3-T1), and transmission duration of the
data frame between the transmit end and the receive end
that are of the TSN stream does not exceed the allowed
maximum latency of the TSN stream, a maximum trans-
mission latency of the data frame between the transmit
end and the receive end that are of the TSN stream may
be represented as: Maximum transmission latency=(T3-
T1)+CN PDB-(T2-T1). If T3=T2, the maximum transmis-
sion latency of the data frame between the transmit end
and the receive end that are of the TSN stream is the CN
PDB. It can be ensured that the end-to-end latency
between the terminal device and the user plane network
element is met. If T2 is different from T3, a case in which
(T3-T1)>(T2-T1) may occur. In this case, the maximum
transmission latency of the data frame between the
transmit end and the receive end that are of the TSN
stream exceeds the CN PDB, thatis, it cannot be ensured
that the end-to-end latency between the terminal device
and the user plane network element is met.

[0169] Therefore,toensure thatthe end-to-end latency
between the terminal device and the user plane network
element is met, when the packet transmission time (T3)
indicated by the first configuration information is different
from the packet transmission time (T2) indicated by the
second configuration information, or the updated actual
buffer duration (T3-T1) is greater than the actual buffer
duration (T2-T1), the centralized user configuration func-
tion determines the updated maximum latency based on
(T3-T1). For example, the updated maximum latency is
equal to a difference obtained by subtracting (T3-T1)
from the CN PDB. In addition, the centralized user con-
figuration function indicates the updated maximum la-
tency to the centralized network configuration function
based on the second latency information. Correspond-
ingly, the centralized network configuration function
sends the third configuration information to the centra-
lized user configuration function based on the updated
maximum latency, and the packet transmission time in-
dicated by the third configuration information is denoted
as T4. Similarly, when the transmit end of the TSN stream
sends a data frame based on the packet transmission
time indicated by the third configuration information, a
maximum transmission latency of the data frame be-
tween the transmit end and the receive end that are of
the TSN stream may be represented as: Maximum trans-
mission latency=(T4-T1)+CN PDB-(T3-T1). If T3=T4,
and the maximum transmission latency is equal to the
CN PDB, the end-to-end latency between the terminal
device and the user plane network element can be met.
Certainly, if (T4-T1)<(T3-T1), and the maximum trans-
mission latency is less than the CN PDB, the end-to-end
latency between the terminal device and the user plane
network element can also be met. To be specific, the
packet transmission times indicated by the two pieces of
consecutive configuration information (the first config-
uration information and the third configuration informa-
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tion) sent by the centralized network configuration func-
tion to the centralized user configuration function are the
same, or duration of a difference between the packet
transmission time indicated by the later-sent third con-
figuration information and the allowed earliest packet
transmission time of the transmit end of the TSN stream
is not greater than duration of a difference between the
packet transmission time indicated by the earlier-sent
first configuration information and the allowed earliest
packet transmission time of the transmit end of the TSN
stream, and both the end-to-end latency between the
transmit end and the receive end that are of the TSN
stream and the end-to-end latency between the terminal
device and the user plane network element can be met.
Therefore, in the method 500, the steps similar to S540
and S550 may not continue to be performed, to be
specific, the centralized user configuration function no
longer determines, based on the third configuration in-
formation, the allowed maximum latency of the TSN
stream. Correspondingly, the centralized network con-
figuration function no longer receives latency information
indicating the allowed maximum latency of the TSN
stream, and therefore, the centralized network config-
uration function no longer sends configuration informa-
tion indicating a packet transmission time to the centra-
lized user configuration function.

[0170] With reference to FIG. 6 or FIG. 7, the following
describes a communication method according to an em-
bodiment of this application. It should be noted that, a
RAN in FIG. 6 or FIG. 7 is an example of the access
network device in FIG. 5, a UPF is an example of the user
plane network element in FIG. 5, an/a SMF/CUC is an
example of the centralized network configuration func-
tion in FIG. 2, the SMF/CUC represents a network ele-
ment in which the CUC and the SMF are co-deployed,
and a CNC is an example of the centralized user config-
uration function in FIG. 2. In addition, it may be under-
stood that the method described in this application is not
only applicable to a 5G communication system. For an-
other type of communication system, reference may also
be made to the method in this application. Details are not
described in embodiments of this application.

[0171] FIG. 6 is a schematic flowchart of a commu-
nication method according to an embodiment of this
application. The method 600 shown in FIG. 6 may include
the following steps.

[0172] S601: PDU session establishment procedure
[0173] Forthe PDU session establishment procedure,
refer to descriptions in section 4.3.2 in 3GPP TS 23.502.
For brevity, details are not described in embodiments of
this application.

[0174] If the RAN supports a talker/listener (talker/lis-
tener, TL) function, in the PDU session establishment
procedure, the RAN may report (for example, report
through a transparent container (transparent container))
an interface capability (Interface Capability) to the
SMF/CUC. Thatthe RAN supports the TL function means
thatthe RAN may serve as a transmitend or areceive end
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of a TSN stream.

[0175] Similarly, if the UPF supports the TL function, in
the PDU session establishment procedure, the UPF may
report (for example, report through the transparent con-
tainer) the interface capability to the SMF/CUC.

[0176] The interface capability may include the follow-
ing three fields: a virtual local area network (virtual local
area network, VLAN) tag capability (VLANTagCapable),
a supported stream identifier type (StreamldenTypeList),
and a supported sequence encode and decode type
(SequenceEncode/DecodeTypelList).

[0177] Optionally, in the PDU session establishment
procedure, the RAN may further report (for example,
report through the transparent container) capability in-
formation #1 to the SMF/CUC, and the capability infor-
mation #1 indicates maximum buffer duration supported
by the RAN.

[0178] Optionally, in the PDU session establishment
procedure, the UPF may further report (for example,
report through the transparent container) capability in-
formation #2 to the SMF/CUC, and the capability infor-
mation #2 indicates maximum buffer duration supported
by the UPF.

[0179] S602: A PCF sends a policy and charging con-
trol (policy and charging control, PCC) rule to the
SMF/CUC. Correspondingly, in S602, the SMF/CUC re-
ceives the PCC rule from the PCF.

[0180] In a QoS flow establishment procedure, the
SMF receives the PCC rule from the PCF. The PCC rule
includes a time-sensitive communication (time-sensitive
communication, TSC) assistance container (TSC assis-
tance container, TSCAC), and the TSCAC includes one
or more of the following parameters: a direction of the
TSN stream, aburst size (burst size) ofthe TSN stream, a
periodicity of the TSN stream, a data volume in the
periodicity, and information about a time at which a data
frame arrives at a 5GS. In an uplink direction, the infor-
mation about the time at which the data frame arrives at
the 5GS refers to a time at which the data frame arrives at
an egress of UE, and the time at which the data frame
arrives at the egress of the UE may be denoted as UL
BAT. In adownlink manner, the information about the time
at which the data frame arrives at the 5GS refers to a time
at which the data frame arrives at an ingress of the UPF,
and the time at which the data frame arrives atthe ingress
of the UPF may be denoted as DL BAT.

[0181] S603: The SMF/CUC sends group information
#1 to the CNC. Correspondingly, in S603, the CNC
receives the group information #1 from the SMF/CUC.
[0182] The group information #1 includes talker group
information #1 and/or listener group information #1. The
group information #1 may also be referred to as a merged
stream requirement (merged stream requirement).
[0183] The talker group information #1 includes one or
more of the following parameters.

(1) Stream identifier (streamID): The stream identi-
fier identifies a stream configuration. The stream
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identifier may include the following two fields: a
medium access control (medium access control,
MAC) address (MACAddress)and a unique identifier
(UniquelD). The MAC address is a source MAC
address initiated by a stream, and the unique identi-
fier is used for distinguishing different streams at a
same transmit end. The stream identifier is gener-
ated by the SMF/CUC based on preconfigured in-
formation.

(2) Stream rank (Stream Rank): The stream rank is
used for providing a rank of a stream relative to other
streams in a network. The rank herein is used for
determining a priority of a stream resource config-
uration, and is irrelevant to data of the stream. The
stream rank is generated by the SMF/CUC based on
preconfigured information.

(3) End station interface (End Station Interface): The
end station interface is used for describing an inter-
face corresponding to a stream. The end station
interface may include the following two fields: a
MAC address (MAC Address) and an interface name
(Interface Name). One stream may include one or
more interfaces. The end station interface is precon-
figured in the SMF/CUC. Alternatively, in the PDU
session establishment procedure, the RAN and/or
the UPF report/reports (for example, report/reports
through the transparent container) the end station
interface to the SMF/CUC.

(4) Traffic specification (Traffic Specification): The
traffic specification is used for defining how a trans-
mit end sends a data frame. The traffic specification
may include one or more of the following configura-
tions: an interval (Interval), a maximum quantity of
frames per interval (MaxFramesPerlnterval), a max-
imum frame size (MaxFrameSize), transmission se-
lection (Transmission Selection), an allowed earliest
packettransmission time #1 of the transmitend of the
TSN stream, an allowed latest packet transmission
time #1 of the transmit end of the TSN stream, orjitter
(jitter)

[0184] Interval: The interval is maximum duration for
sending a defined maximum frame size and a defined
maximum quantity of frames per interval. The SMF/CUC
may determine the interval based on a periodicity of the
TSN stream included in the TSCAC.

[0185] Maximum quantity of frames per interval: The
maximum frame per interval is used for specifying a
maximum quantity of frames sent in one periodicity.
[0186] Maximum frame size: The maximum frame size
is a maximum frame size that can be sent by the transmit
end.

[0187] Transmission selection: The transmission se-
lection is a scheduling algorithm used during stream
forwarding.

[0188] The allowed earliest packet transmission time
#1 of the transmit end of the TSN stream may be repre-
sented using an earliest transmit offset #1. For the uplink
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direction, the earliest transmit offset#1 may be calculated
according to the following formula: earliesttransmitoffse-
t#1=UL BAT+AN PDB-MXinterval. For the downlink di-
rection, the earliest transmit offset #1 may be calculated
according to the following formula: earliesttransmitoff-
set#1 =DL BAT+UPF residence duration-MXinterval.
After receiving the TCSAC, the SMF/CUC may calculate
the earliest transmit offset #1 based on the information
about the time at which the data frame arrives at the 5GC
and a PDB (including the AN PDB and the CN PDB)
corresponding to the QoS flow that are included in the
TSCAC.

[0189] The allowed latest packet transmission time #1
of the transmit end of the TSN stream may be repre-
sented using a latest transmit offset #1, and the latest
transmit offset #1 may be calculated according to the
following formula: latesttransmitoffset#1=earliesttrans-
mitoffset#1+interval-(jitter+duration #1)

[0190] Optionally, if the TSN stream is in the uplink
direction, and in S601, the SMF/CUC receives the cap-
ability information #1 from the RAN, when determining
the latest packet transmission time #1, the SMF/CUC
ensures that duration of a difference between the latest
packet transmission time #1 and the earliest packet
transmission time #1 does not exceed the maximum
buffer duration supported by the RAN. In this case, the
latest transmit offset #1 may be calculated according to
the following formula: latesttransmitoffset#1=earliest-
transmitoffset#1+maximum transmission duration sup-
ported by the RAN.

[0191] Optionally, if the TSN stream is in the downlink
direction, and in S601, the SMF/CUC receives the cap-
ability information #2 from the UPF, when determining the
latest packet transmission time #1, the SMF/CUC en-
sures that duration of a difference between the latest
packet transmission time #1 and the earliest packet
transmission time #1 does not exceed the maximum
buffer duration supported by the UPF. In this case, the
latest transmit offset #1 may be calculated according to
the following formula: latesttransmitoffset#1=earliest-
transmitoffset#1+maximum transmission duration sup-
ported by the UPF.

[0192] Jitter: The jitter is a maximum time difference
between a transmit offset of the transmit end and an ideal
synchronization network time point. The SMF/CUC may
generate the jitter based on local configuration informa-
tion.

[0193] (5) User to network requirement (User to Net-
work Requirement): The user to network requirement is
used for defining a user requirement, such as a require-
ment on a latency or a requirement on redundancy. The
user to network requirement may include a quantity of
seamless connection trees (NumSeamlessTrees) and
an allowed maximum latency #1 of the TSN stream.
[0194] Quantity of seamless connection trees: The
quantity of seamless connection trees is a quantity of
redundant paths that the network is required to provide
for seamless connection.
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[0195] Maximum latency#1: The maximum latencyisa
maximum latency of a data frame from the transmit end to
the receive end. The SMF/CUC may determine the max-
imum latency #1 based on the CN PDB corresponding to
the QoS flow, in other words, the SMF/CUC may deter-
mine that the maximum latency #1 is equal to the CN
PDB. Alternatively, the SMF/CUC may determine the
maximum latency #1 based on the CN PDB and the
UPF residence duration, in other words, the SMF/CUC
may determine that the maximum latency #1 is equalto a
difference obtained by subtracting the UPF residence
duration from the CN PDB.

[0196] (6) Interface capability: The interface capability
is preconfigured in the SMF/CUC. Alternatively, in the
PDU session establishment procedure, the RAN and/or
the UPF report/reports the interface capability to the
SMF/CUC.

[0197] The listener group information #1 includes one
or more of the following parameters: a stream identifier,
an end station interface, a user to network requirement,
or an interface capability. A definition of each parameter
and a manner of determining each parameter are the
same as those of the talker group information #1, and
details are not described again.

[0198] It may be understood thatin a case in which the
group information #1 includes the earliest packet trans-
mission time #1 and the latest packet transmission time
#1, the group information #1 is an example of the first
information.

[0199] Optionally, ifthe SMF/CUC maintains a counter
corresponding to the TSN stream, after the SMF/CUC
sends the group information #1 to the CNC, a value of the
counter is increased by 1.

[0200] S604: The CNC sends configuration informa-
tion#1 to the SMF/CUC. Correspondingly, the SMF/CUC
receives the configuration information #1 from the CNC.
[0201] The configurationinformation#1 (an example of
the second configuration information) may also be re-
ferred to as status (status) group information. The con-
figuration information #1 is determined by the CNC based
on the received group information #1.

[0202] The configuration information #1 includes one
or more of the following parameters:

a stream identifier, status information (Status Informa-
tion), an accumulated latency (Accumulated Latency), an
interface configuration (Interface Configuration), or a
failed interface (Failed Interface)

(1) Stream identifier: A definition of the stream iden-
tifier is the same as that of the stream identifier in the
talker group information #1.

(2) Status information: The status information indi-
cates a status of a configuration of the TSN stream.
The status information may include atleastone of the
following configurations: a status of the transmit end
(TalkerStatus), a status of the receive end (Listener-
Status), or failure code (FailureCode)

(3) Accumulated latency: The accumulated latency
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is a possible maximum latency of atransmission path
that is currently planned.

(4) Interface configuration: The interface configura-
tion is an interface configuration of the transmit end
and the receive end, and the configuration meets a
requirement of a stream and a requirement of an
interface capability. The interface configuration in-
cludes the packet transmission time #1 of the trans-
mit end of the TSN stream, and the packet transmis-
sion time #1 may be represented using a time aware
offset#1. The CNC may determine the packet trans-
mission time #1 based on the following information
included in the group information #1: the earliest
packet transmission time #1, the latest packet trans-
mission time #1, and the maximum latency #1. The
packet transmission time #1 determined by the CNC
based on the group information #1 is between the
earliest packet transmission time #1 and the latest
packet transmission time #1. For example, if the
earliest transmit offset #1, the latest transmit offset
#1, and the time aware offset #1 are used for repre-
senting the earliest packet transmission time #1, the
latest packet transmission time #1, and the packet
transmission time #1 respectively, the time aware
offset #1 is between the earliest transmit offset #1
and the latest transmit offset #1.

(5) Failed interface: The failed interface is a list of
interfaces that fail to be configured.

[0203] Optionally, the SMF/CUC stores aflag. After the
SMF/CUC receives the configuration information #1, the
flag is set to a value indicating that the configuration
information #1 has been received.

[0204] S605: The SMF/CUC sends group information
#2 to the CNC. Correspondingly, in S605, the CNC
receives the group information #2 from the SMF/CUC.
[0205] Forthe group information #2 (an example of the
first latency information), refer to the related description
of the group information #1. A difference between the
group information #2 and the group information #1 lies in
that an allowed maximum latency #2 that is of the TSN
stream and that is included in the group information #2 is
different from the maximum latency #1 included in the
group information #1, and the maximum latency #2 in-
cluded in the group information #2 is determined by the
SMF/CUC based on the configuration information #1.
[0206] Afterreceiving the configuration information #1,
the SMF/CUC determines a packet transmission time #1
indicated by the configuration information #1. Further, the
SMF/CUC determines actual buffer duration #1 based on
the packet transmission time #1 and the earliest packet
transmission time #1, and determines the maximum
latency #2 based on the CN PDB and the actual buffer
duration #1. For more descriptions of determining the
actual buffer duration #1 and the maximum latency #2 by
the SMF/CUC, referto S512 and S511 in the method 500.
[0207] Optionally, ifthe SMF/CUC maintains a counter
corresponding to the TSN stream, in a case in which a
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value of the counter is greater than an initial value, the
SMF/CUC determines the maximum latency #2 based on
the packet transmission time #1 indicated by the config-
uration information #1.

[0208] Optionally, if the SMF/CUC stores a flag, in a
case in which the flag indicates that the configuration
information #1 has been received, the SMF/CUC deter-
mines the maximum latency #2 based on the packet
transmission time #1 indicated by the configuration in-
formation #1.

[0209] Optionally, the difference between the group
information #2 and the group information #1 further lies
in that an allowed earliest packet transmission time #2
that is of the transmit end of the TSN stream and that is
included in the group information #2 is different from the
earliest packet transmission time #1, and an allowed
latest packet transmission time #2 that is of the transmit
end of the TSN stream and that is included in the group
information #2 is different from the latest packet trans-
mission time #1. Both the earliest packet transmission
time #2 and the latest packet transmission time #2 that
are included in the group information #2 each are the
same as the packet transmission time #1 indicated by the
configuration information #1.

[0210] For example, the configuration information #1
includes the time aware offset #1, the earliest packet
transmission time #2 is represented using an earliest
transmit offset #2, and the latest packet transmission
time #2 is represented using a latest transmit offset #2.
In this case, the group information #2 may include the
earliesttransmit offset#2 and the latest transmit offset #2,
and both the earliest transmit offset #2 and the latest
transmit offset #2 each are the same as the time aware
offset #1.

[0211] S606: The CNC sends configuration informa-
tion #2 to the SMF/CUC. Correspondingly, the SMF/CUC
receives the configuration information #2 from the CNC.
[0212] For the configuration information #2 (an exam-
ple of the first configuration information), refer to the
related description of the configuration information #1.
[0213] The configuration information #2 includes a
packet transmission time #2 of the transmit end of the
TSN stream, and the packet transmission time #2 may be
represented using a time aware offset #2. The CNC
determines the packet transmission time #2 based on
the following information included in the group informa-
tion #2: the earliest packet transmission time #2, the
latest packet transmission time #2, and the maximum
latency #2. The packet transmission time #2 determined
by the CNC based on the group information #2 is between
the earliest packet transmission time #2 and the latest
packet transmission time #2.

[0214] It may be understood that if both the earliest
packet transmission time #2 and the latest packet trans-
mission time #2 that are included in the group information
#2 each are the same as the packet transmission time #1
indicated by the configuration information #1, the packet
transmission time #2 determined by the CNC based on
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the group information #2 is the same as the packet
transmission time #1. Otherwise, because the maximum
latency #2 included in the group information #2 is different
from the maximum latency #1 included in the group
information #1, the packet transmission time #2 deter-
mined by the CNC based on the group information #2
may be different from the packet transmission time #1.
[0215] Optionally, if the packet transmission time #2 is
different from the packet transmission time #1, the meth-
od 600 further includes S607 and S608. Alternatively, if
the packet transmission time #2 is different from the
packet transmission time #1, and duration of a difference
between the packet transmission time #2 and the earliest
packet transmission time #2 is greater than duration of a
difference between the packet transmission time #1 and
the earliest packet transmission time #1, the method 600
further includes S607 and S608.

[0216] S607: The SMF/CUC sends group information
#3 to the CNC. Correspondingly, in S607, the CNC
receives the group information #3 from the SMF/CUC.
[0217] Forthe group information #3 (an example of the
second latency information), refer to the related descrip-
tion of the group information #1. A difference between the
group information #3 and the group information #2 lies in
that an allowed maximum latency #3 that is of the TSN
stream and that is included in the group information #3 is
different from the maximum latency #2 included in the
group information #2, and the maximum latency #3 in-
cluded in the group information #3 is determined by the
SMF/CUC based on the configuration information #2.
[0218] Afterreceiving the configuration information #2,
the SMF/CUC determines a packet transmission time #2
indicated by the configuration information #2. Further, the
SMF/CUC determines actual buffer duration #2 (that is,
updated actual buffer duration) based on the packet
transmission time #2 and the earliest packet transmis-
sion time #2, and determines a maximum latency #3
based on the CN PDB and the actual buffer duration
#2. For more descriptions of determining the actual buffer
duration #2 and the maximum latency #3 by the
SMF/CUC, refer to S512 and S511 in the method 500.
[0219] Optionally, the difference between the group
information #3 and the group information #2 further lies
in that an allowed earliest packet transmission time #3
that is of the transmit end of the TSN stream and that is
included in the group information #3 is different from the
earliest packet transmission time #2, and an allowed
latest packet transmission time #3 that is of the transmit
end of the TSN stream and that is included in the group
information #3 is different from the latest packet trans-
mission time #2. Both the earliest packet transmission
time #3 and the latest packet transmission time #3 that
are included in the group information #3 each are the
same as the packet transmission time #2 indicated by the
configuration information #2.

[0220] S608: The CNC sends configuration informa-
tion #3 to the SMF/CUC. Correspondingly, the SMF/CUC
receives the configuration information #3 from the CNC.
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[0221] For the configuration information #3 (an exam-
ple of the third configuration information), refer to the
related description of the configuration information #1.
[0222] The configuration information #3 includes a
packet transmission time #3 of the transmit end of the
TSN stream, and the packet transmission time #3 may be
represented using a time aware offset #3. The CNC
determines the packet transmission time #3 based on
the following information included in the group informa-
tion #3: the earliest packet transmission time #3, the
latest packet transmission time #3, and the maximum
latency #3. The packet transmission time #3 determined
by the CNC based on the group information #3 is between
the earliest packet transmission time #3 and the latest
packet transmission time #3.

[0223] If the packet transmission time #3 is different
from the packet transmission time #2, in the method 600,
steps similar to S607 and S608 continues to be per-
formed until packet transmission times indicated by
two pieces of consecutive configuration information sent
by the CNC to the SMF/CUC are the same.

[0224] Further, in the method 600, S609a or S609b is
performed. If the RAN is the transmit end of the TSN
stream, S609ais performed in the method 600. Ifthe UPF
is the transmit end of the TSN stream, S609b is per-
formed in the method 600.

[0225] S609a: The SMF/CUC sends the configuration
information #2 or the configuration information #3 to the
RAN. Correspondingly, in S609a, the RAN receives the
configuration information #2 or the configuration informa-
tion #3 from the SMF/CUC.

[0226] If S607 and S608 are not performed in the
method 600, the SMF/CUC sends the configuration in-
formation #2 to the RAN. If S607 and S608 are performed
in the method 600, the SMF/CUC sends the configuration
information #3 to the RAN. After receiving the configura-
tion information #2 or the configuration information #3,
the RAN sends a data frame based on the packet trans-
mission time indicated by the configuration information
#2 or the configuration information #3.

[0227] S609b: The SMF/CUC sends the configuration
information #2 or the configuration information #3 to the
UPF. Correspondingly, in S609a, the UPF receives the
configuration information #2 or the configuration informa-
tion #3 from the SMF/CUC.

[0228] If S607 and S608 are not performed in the
method 600, the SMF/CUC sends the configuration in-
formation #2 to the UPF. If S607 and S608 are performed
in the method 600, the SMF/CUC sends the configuration
information #3 to the UPF. After receiving the configura-
tion information #2 or the configuration information #3,
the UPF sends a data frame based on the packet trans-
mission time indicated by the configuration information
#2 or the configuration information #3.

[0229] Inembodiments of this application, after receiv-
ing configuration information, the SMF/CUC may deter-
mine actual buffer duration based on a packet transmis-
sion time indicated by the configuration information and
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an allowed earliest packet transmission time of the trans-
mit end of the TSN stream, so that the SMF/CUC can re-
determine a more appropriate maximum latency based
on the actual buffer duration, and both a latency between
the transmit end and the receive end that are of the TSN
stream and an end-to-end latency between the UE and
the UPF are met.

[0230] In addition, in a case in which the SMF/CUC
determines the maximum latency based on the actual
buffer duration, the SMF/CUC does not determine an
excessively small maximum latency, to avoid a case in
which a capability of a transport network is insufficient to
meet the maximum latency.

[0231] FIG. 7 is a schematic flowchart of a commu-
nication method according to an embodiment of this
application. The method 700 shown in FIG. 7 may include
the following steps.

[0232] S701: PDU session establishment procedure
[0233] S702: A PCF sends a PCC rule to an/a
SMF/CUC. Correspondingly, in S702, the SMF/CUC re-
ceives the PCC rule from the PCF.

[0234] For S701 and S702, refer to S601 and S602 in
the foregoing method 600.

[0235] S703: The SMF/CUC sends group information
#4 toa CNC. Correspondingly, in S703, the CNC receives
the group information #4 from the SMF/CUC.

[0236] Forthe group information #4 (an example of the
first latency information), refer to the related description
ofthe group information#1in S603. A difference between
the group information #4 and the group information #1
lies in that an allowed maximum latency #4 that is of a
TSN stream and that is included in the group information
#4 is different from a maximum latency #1 included in the
group information #1, and the maximum latency #4 in-
cluded in the group information #4 is determined by the
SMF/CUC based on a CN PDB and maximum possible
buffer duration. For more descriptions of determining the
maximum possible buffer duration by the SMF/CUC and
determining the maximum latency #4 based on the max-
imum possible buffer duration and the CN PDB, refer to
S511 and S512 in the foregoing method 500.

[0237] S704: The CNC sends configuration informa-
tion #4 to the SMF/CUC. Correspondingly, in S704, the
SMF/CUC receives the configuration information #4 from
the CNC.

[0238] For the configuration information #4 (an exam-
ple of the first configuration information), refer to the
related description of the configuration information #1
in S604.

[0239] The configuration information #4 includes a
packet transmission time #4 of a transmit end of the
TSN stream, and the packet transmission time #4 may
be represented using a time aware offset #4. The CNC
determines the packet transmission time #4 based on the
following information included in the group information
#4: an earliest packet transmission time #4, a latest
packet transmission time #4, and the maximum latency
#4. The packet transmission time #4 determined by the

10

15

20

25

30

35

40

45

50

55

23

EP 4 561 148 A1 44

CNC based on the group information #4 is between the
earliest packet transmission time #4 and the latest packet
transmission time #4. The latest packet transmission
time #4 is the same as the latest packet transmission
time#1in S603, and the earliest packettransmission time
#4 is the same as the earliest packet transmission time #1
in S603.

[0240] Further, in the method 700, S705a or S705b is
performed. If a RAN is the transmit end of the TSN
stream, S705a is performed in the method 700. If a
UPF is the transmit end of the TSN stream, S705b is
performed in the method 700.

[0241] S705a: The SMF/CUC sends the configuration
information #4 to the RAN. Correspondingly, in S705a,
the RAN receives the configuration information #4 from
the SMF/CUC.

[0242] Afterreceiving the configuration information #4,
the RAN sends a data frame based on the packet trans-
mission time indicated by the configuration information
#4.

[0243] S705b: The SMF/CUC sends the configuration
information#4 to the UPF. Correspondingly, in S705a, the
UPF receives the configuration information #4 from the
SMF/CUC.

[0244] Afterreceiving the configuration information #4,
the UPF sends a data frame based on the packet trans-
mission time indicated by the configuration information
#4.

[0245] In embodiments of this application, the
SMF/CUC determines a maximum latency based on
maximum possible buffer duration for buffering a data
frame by the transmit end of the TSN stream, so that
when the CNC determines a packet transmission time of
the transmit end of the TSN stream based on the max-
imum latency, regardless of a value of the packet trans-
mission time determined by the CNC, a latency between
the transmit end and a receive end that are of the TSN
stream and an end-to-end latency between UE and the
UPF can be met.

[0246] The methods provided in embodiments of this
application are described above in detail with reference
to FIG. 5 to FIG. 7. The following describes in detail
communication apparatuses provided in embodiments
of this application with reference to FIG. 8 to FIG. 10. It
should be understood that descriptions of apparatus
embodiments correspond to the descriptions of the meth-
od embodiments. Therefore, for content that is not de-
scribed in detail, refer to the foregoing method embodi-
ments. For brevity, details are not described herein again.
[0247] FIG. 8 is a schematic block diagram of a com-
munication apparatus 1000 according to an embodiment
of this application. As shown in FIG. 8, the communica-
tion apparatus 1000 may include: a transceiver unit 1010
and a processing unit 1020.

[0248] In a possible design, the communication appa-
ratus 1000 may be the centralized user configuration
function in the foregoing method embodiments, or may
be a chip that implements functions of the centralized
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user configuration function in the foregoing method em-
bodiments.

[0249] It should be understood that the communication
apparatus 1000 may correspond to the centralized user
configuration function in the method 400 in embodiments
of this application. The communication apparatus 1000
may include units configured to perform the method
performed by the centralized user configuration function
in the method 500 in FIG. 5, the method 600 in FIG. 6, or
the method 700 in FIG. 7. In addition, the units in the
communication apparatus 1000 and the foregoing other
operations and/or functions are respectively intended to
implement corresponding procedures of the method 500
in FIG. 5, the method 600 in FIG. 6, or the method 700 in
FIG. 7. It should be understood that a specific process in
which the unit performs the foregoing corresponding step
is described in detail in the foregoing method embodi-
ments. For brevity, details are not described herein.
[0250] Itshould be understood that the transceiver unit
1010 in the communication apparatus 1000 may corre-
spond to a transceiver 2020 in a communication device
2000 shown in FIG. 9, and the processing unit 1020 in the
communication apparatus 1000 may correspond to a
processor 2010 in the communication device 2000
shown in FIG. 9.

[0251] It should be further understood that when the
communication apparatus 1000 is the chip, the chip
includes a transceiver unit. Optionally, the chip may
further include a processing unit. The transceiver unit
may be an input/output circuit or a communication inter-
face. The processing unit may be a processor, a micro-
processor, or an integrated circuit integrated on the chip.
[0252] The transceiver unit 1010 is configured to im-
plement an operation of receiving and sending a signal of
the communication apparatus 1000, and the processing
unit 1020 is configured to implement an operation of
processing a signal of the communication apparatus
1000.

[0253] Optionally, the communication apparatus 1000
further includes a storage unit 1030, and the storage unit
1030 is configured to store instructions.

[0254] FIG. 9 is a schematic block diagram of an ap-
paratus 2000 according to an embodiment of this appli-
cation. As shown in FIG. 9, the apparatus 2000 includes:
at least one processor 2010. The processor 2010 is
coupled to a memory, and is configured to execute in-
structions stored in the memory, to perform the method in
FIG. 5, FIG. 6, or FIG. 7. Optionally, the apparatus 2000
further includes a transceiver 2020. The processor 2010
is coupled to the memory, and is configured to execute
the instructions stored in the memory, to control the
transceiver 2020 to send a signal and/or receive a signal.
For example, the processor 2010 may control the trans-
ceiver 2020 to send first latency information. Optionally,
the apparatus 2000 further includes a memory 2030, and
the memory 2030 is configured to store instructions.
[0255] It should be understood that the processor 2020
and the memory 2030 may be integrated into one pro-
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cessing apparatus. The processor 2020 is configured to
execute program code stored in the memory 2030 to
implement the foregoing functions. During specific im-
plementation, the memory 2030 may alternatively be
integrated into the processor 2010, or may be indepen-
dent of the processor 2010.

[0256] It should be further understood that the trans-
ceiver 2020 may include a receiver (or referred to as a
receive machine) and a transmitter (or referred to as a
transmit machine). The transceiver 2020 may further
include an antenna, and there may be one or more
antennas. The transceiver 2020 may alternatively be a
communication interface or an interface circuit.

[0257] When the apparatus 2000 is a chip, the chip
includes a transceiver unit and a processing unit. The
transceiver unit may be an input/output circuit or a com-
munication interface. The processing unit may be a pro-
cessor, a microprocessor, or an integrated circuit inte-
grated on the chip.

[0258] FIG. 9is a schematic diagram of a chip system
according to an embodiment of this application. The chip
system herein may alternatively be a system including
circuits. The chip system 3000 shown in FIG. 9 includes:
a logic circuit 3010 and an input/output interface (inpu-
t/output interface) 3020. The logic circuit is configured to
be coupled to an input interface, and perform data (for
example, configuration information) transmission
through the input/output interface, to perform the method
in FIG. 5, FIG. 6, or FIG. 7.

[0259] An embodiment of this application further pro-
vides a processing apparatus, including a processor and
an interface. The processor may be configured to per-
form the method in the foregoing method embodiments.
[0260] It should be understood that the processing
apparatus may be a chip. For example, the processing
apparatus may be a field programmable gate array (field
programmable gate array, FPGA), an application-speci-
fic integrated chip (application-specific integrated circuit,
ASIC), a system on chip (system on chip, SoC), a central
processing unit (central processing unit, CPU), a network
processor (network processor, NP), a digital signal pro-
cessor (digital signal processor, DSP), a micro controller
unit (micro controller unit, MCU), a programmable logic
device (programmable logic device, PLD), or another
integrated chip.

[0261] During implementation, steps in the foregoing
method may be completed using an integrated logic
circuit of hardware in the processor, or using instructions
in a form of software. The steps of the method disclosed
with reference to embodiments of this application may be
directly performed by a hardware processor, or may be
performed using a combination of the hardware in the
processor and a software module. The software module
may be located in a storage medium, such as a random
register, a flash memory, a read-only memory, a program-
mable read-only memory, an electrically erasable pro-
grammable memory, or a register thatis mature in the art.
The storage medium is located in a memory, and the
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processor reads information in the memory and com-
pletes the steps in the foregoing method with reference to
the hardware of the processor. To avoid repetition, details
are not described herein again.

[0262] It should be noted that, the processor in embo-
diments of this application may be an integrated circuit
chip, and has a signal processing capability. During im-
plementation, steps in the foregoing method embodi-
ments may be implemented using the integrated logic
circuit of the hardware in the processor, or using the
instructions in a form of software. The processor may
be a general-purpose processor, a digital signal proces-
sor (DSP), an application-specific integrated circuit
(ASIC), a field programmable gate array (FPGA) or an-
other programmable logic device, a discrete gate or a
transistor logic device, or a discrete hardware compo-
nent. The processor may implement or perform the meth-
ods, the steps, and logic block diagrams that are dis-
closed in embodiments of this application. The general-
purpose processor may be a microprocessor, or the
processor may be any conventional processor or the like.
[0263] It may be understood that the memory in em-
bodiments of this application may be a volatile memory or
a nonvolatile memory, or may include a volatile memory
and a nonvolatile memory. The nonvolatile memory may
be a read-only memory (read-only memory, ROM), a
programmable read-only memory (programmable
ROM, PROM), an erasable programmable read-only
memory (erasable PROM, EPROM), an electrically era-
sable programmable read-only memory (electrically
EPROM, EEPROM), or a flash memory. The volatile
memory may be a random access memory (random
access memory, RAM), and is used as an external cache.
[0264] According to the methods provided in embodi-
ments of this application, this application further provides
a computer program product. The computer program
product includes computer program code. When the
computer program code is run on a computer, the com-
puter is enabled to perform the method in the embodi-
ments shown in FIG. 5, FIG. 6, or FIG. 7.

[0265] According to the methods provided in embodi-
ments of this application, this application further provides
a computer-readable medium. The computer-readable
medium stores program code. When the program code is
run on a computer, the computer is enabled to perform
the method in the embodiments shown in FIG. 5, FIG. 6,
or FIG. 7.

[0266] According to the methods provided in embodi-
ments of this application, this application further provides
a system. The system includes the foregoing centralized
user configuration function and the foregoing centralized
network configuration function.

[0267] A part or all of the foregoing embodiments may
be implemented by software, hardware, firmware, or any
combination thereof. When the software is used for im-
plementation, the part or all of the foregoing embodi-
ments may be implemented in a form of a computer
program product. The computer program product in-
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cludes one or more computer instructions. When the
computer instructions are loaded and executed on a
computer, procedures or functions according to embodi-
ments of this application are all or partially generated.
The computer instructions may be stored in a computer-
readable storage medium, or may be transmitted from
one computer-readable information medium to another
computer-readable storage medium. The computer-
readable storage medium may be any usable medium
accessible by the computer, or a data storage device,
such as a server or a data center, integrating one or more
usable media. The usable medium may be a magnetic
medium (for example, a floppy disk, a hard disk drive, ora
magnetic tape), an optical medium (for example, a digital
video disc (digital video disc, DVD)), a semiconductor
medium (for example, a solid-state disc (solid-state drive,
SSD)), or the like.

[0268] In the several embodiments provided in this
application, it should be understood that the disclosed
system, apparatus, and method may be implemented in
other manners. For example, the described apparatus
embodiments are merely examples. For example, divi-
sion into the units is merely logical function division.
There may be another division manner during actual
implementation. For example, a plurality of units or com-
ponents may be combined or integrated into another
system, or some features may be ignored or not per-
formed. In addition, the displayed or discussed mutual
couplings or direct couplings or communication connec-
tions may be implemented using some interfaces. The
indirect couplings or the communication connections
between the apparatuses or units may be implemented
in electrical, mechanical, or another form.

[0269] The foregoing descriptions are merely specific
implementations of this application, but are not intended
to limit the protection scope of this application. Any
variation or replacement readily figured out by a person
skilled in the art within the technical scope disclosed in
this application shall fall within the protection scope of this
application. Therefore, the protection scope of this ap-
plication shall be subject to the protection scope of the
claims.

Claims
1. A communication method, comprising:

determining, by a centralized user configuration
function based on a core network packet delay
budget CN PDB and buffer duration, an allowed
maximum latency of a time-sensitive network
TSN stream transmitted between an access
network device and a user plane network ele-
ment, wherein the maximum latency does not
exceed a difference obtained by subtracting the
buffer duration fromthe CN PDB, and the access
network device is a transmit end of the TSN
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stream and the user plane network element is a
receive end of the TSN stream, or the access
network device is a receive end of the TSN
stream and the user plane network element is
a transmit end of the TSN stream;

sending, by the centralized user configuration
function, firstlatency information to a centralized
network configuration function, wherein the first
latency information indicates the maximum la-
tency;

receiving, by the centralized user configuration
function, first configuration information from the
centralized network configuration function,
wherein the first configuration information indi-
cates a packet transmission time of the transmit
end of the TSN stream, and the packet transmis-
sion time indicated by the first configuration
information is determined based on the max-
imum latency; and

sending, by the centralized user configuration
function, the first configuration information to the
transmit end of the TSN stream.

The method according to claim 1, wherein the meth-
od further comprises:

determining, by the centralized user configuration
function, the buffer duration, wherein the buffer dura-
tion comprises: actual buffer duration for buffering a
data frame by the transmit end of the TSN stream, or
maximum possible buffer duration for bufferinga
data frame by the transmit end of the TSN stream.

The method according to claim 2, wherein the buffer
duration comprises the maximum possible buffer
duration, and the determining, by the centralized
user configuration function, the buffer duration com-
prises:

determining, by the centralized user configuration
function, that the maximum possible buffer duration
is duration of a difference between an allowed latest
packet transmission time of the transmit end of the
TSN stream and an allowed earliest packet trans-
mission time of the transmit end of the TSN stream.

The method according to claim 2, wherein the buffer
duration comprises the maximum possible buffer
duration, and the determining, by the centralized
user configuration function, the buffer duration com-
prises:

determining, by the centralized user configuration
function, that the maximum possible buffer duration
is a smaller one of the following two pieces of dura-
tion: duration of a difference between an allowed
latest packet transmission time of the transmit end
of the TSN stream and an allowed earliest packet
transmission time of the transmit end of the TSN
stream, and maximum buffer duration supported by
the transmit end of the TSN stream.
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5. The method according to claim 2, wherein the buffer

duration comprises the actual buffer duration, and
the method further comprises:

receiving, by the centralized user configuration
function, second configuration information from
the centralized network configuration function,
wherein the second configuration information
indicates a packet transmission time of the
transmit end of the TSN stream; and

the determining, by the centralized user config-
uration function, the buffer duration comprises:
determining, by the centralized user configura-
tion function, that the actual buffer duration is
duration of a difference between the packet
transmission time indicated by the second con-
figuration information and an earliest packet
transmission time.

The method according to claim 5, wherein if the
packet transmission time indicated by the first con-
figuration information is different from the packet
transmission time indicated by the second config-
uration information, the method further comprises:

determining, by the centralized user configura-
tion function based on the CN PDB and updated
actual buffer duration, an updated allowed max-
imum latency of the TSN stream, wherein the
updated maximum latency does not exceed a
difference obtained by subtracting the updated
actual buffer duration from the CN PDB, and the
updated actual buffer duration is duration of a
difference between the packet transmission
time indicated by the first configuration informa-
tion and the earliest packet transmission time;
sending, by the centralized user configuration
function, second latency information to the cen-
tralized network configuration function, wherein
the second latency information indicates the
updated maximum latency;

receiving, by the centralized user configuration
function, third configuration information from the
centralized network configuration function,
wherein the third configuration information indi-
cates a packet transmission time of the transmit
end of the TSN stream, and the packet transmis-
sion time indicated by the third configuration
information is determined based on the updated
maximum latency; and

sending, by the centralized user configuration
function, the third configuration information to
the transmit end of the TSN stream.

7. The method according to claim 6, wherein the up-

dated actual buffer duration is greater than the actual
buffer duration.
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The method according to claim 5, wherein the packet
transmission time indicated by the first configuration
information is the same as the packet transmission
time indicated by the second configuration informa-
tion, and the method further comprises:

sending, by the centralized user configuration func-
tion, first information to the centralized network con-
figuration function based on the packet transmission
time indicated by the second configuration informa-
tion, wherein the first information indicates the ear-
liest packet transmission time and a latest packet
transmission time, and the earliest packet transmis-
sion time and the latest packet transmission time
each are the same as the packet transmission time
indicated by the second configuration information.

The method according to any one of claims 1 to 8,
wherein the packet transmission time indicated by
the first configuration information is between an al-
lowed earliest packet transmission time of the trans-
mit end of the TSN stream and an allowed latest
packet transmission time of the transmit end of the
TSN stream, and the method further comprises:
sending, by the centralized user configuration func-
tion, first information to the centralized network con-
figuration function based on a maximum buffer dura-
tion supported by the transmit end of the TSN
stream, wherein the first information indicates the
earliest packet transmission time and the latest
packet transmission time, and duration of a differ-
ence between the latest packet transmission time
and the earliest packet transmission time does not
exceed the maximum buffer duration supported by
the transmit end of the TSN stream.

The method according to claim 9, wherein the meth-
od further comprises:

receiving, by the centralized user configuration func-
tion, capability information from the transmit end of
the TSN stream, wherein the capability information
indicates the maximum buffer duration supported by
the transmit end of the TSN stream.

The method according to any one of claims 1 to 10,
wherein the determining, by the centralized user
configuration function based on the CN PDB and
the buffer duration, the allowed maximum latency of
the TSN stream transmitted between the access
network device and the user plane network element
comprises:

determining, by the centralized user configuration
function, the maximum latency based on the CN
PDB, the buffer duration, and residence duration
at the user plane network element, wherein the
maximum latency does not exceed a difference ob-
tained by subtracting a sum of the buffer duration and
the residence duration from the CN PDB.
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An apparatus, comprising a transceiver unit and a
processing unit, wherein

the processing unit is configured to determine,
based on a core network packet delay budget
CN PDB and buffer duration, an allowed max-
imum latency of a time-sensitive network TSN
stream transmitted between an access network
device and a user plane network element,
wherein the maximum latency does not exceed
a difference obtained by subtracting the buffer
duration from the CN PDB, and the access net-
work device is a transmit end of the TSN stream
and the user plane network element is a receive
end of the TSN stream, or the access network
device is a receive end of the TSN stream and
the user plane network element is a transmitend
of the TSN stream;

the transceiver unit is configured to send first
latency information to a centralized network
configuration function, wherein the first latency
information indicates the maximum latency;
the transceiver unit is further configured to re-
ceive first configuration information from the
centralized network configuration function,
wherein the first configuration information indi-
cates a packet transmission time of the transmit
end of the TSN stream, and the packet transmis-
sion time indicated by the first configuration
information is determined based on the max-
imum latency; and

the transceiver unit is further configured to send
the first configuration information to the transmit
end of the TSN stream.

The apparatus according to claim 12, wherein the
processing unitis further configured to determine the
buffer duration, wherein the buffer duration com-
prises: actual buffer duration for buffering a data
frame by the transmit end of the TSN stream, or
maximum possible buffer duration for buffering a
data frame by the transmit end of the TSN stream.

The apparatus according to claim 13, wherein the
buffer duration comprises the maximum possible
buffer duration, and the processing unitis specifically
configured to determine that the maximum possible
buffer duration is duration of a difference between an
allowed latest packet transmission time of the trans-
mit end of the TSN stream and an allowed earliest
packet transmission time of the transmit end of the
TSN stream.

The apparatus according to claim 13, wherein the
buffer duration comprises the maximum buffer dura-
tion, and the processing unit is specifically config-
ured to determine that the maximum possible buffer
duration is a smaller one of the following two pieces
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of duration: duration of a difference between an
allowed latest packet transmission time of the trans-
mit end of the TSN stream and an allowed earliest
packet transmission time of the transmit end of the
TSN stream, and maximum buffer duration sup-
ported by the transmit end of the TSN stream.

The apparatus according to claim 13, wherein the
buffer duration comprises the actual buffer duration;

the transceiver unit is further configured to re-
ceive second configuration information from the
centralized network configuration function,
wherein the second configuration information
indicates a packet transmission time of the
transmit end of the TSN stream; and

the processing unit is specifically configured to
determine that the actual buffer duration is dura-
tion of a difference between the packet trans-
mission time indicated by the second configura-
tion information and an earliest packet transmis-
sion time.

The apparatus according to claim 16, wherein if the
packet transmission time indicated by the first con-
figuration information is different from the packet
transmission time indicated by the second config-
uration information,

the processing unit is further configured to de-
termine, based on the CN PDB and updated
actual buffer duration, an updated allowed max-
imum latency of the TSN stream, wherein the
updated maximum latency does not exceed a
difference obtained by subtracting the updated
actual buffer duration from the CN PDB, and the
updated actual buffer duration is duration of a
difference between the packet transmission
time indicated by the first configuration informa-
tion and the earliest packet transmission time;

the transceiver unit is further configured to send
second latency information to the centralized
network configuration function, wherein the sec-
ond latency information indicates the updated
maximum latency;

the transceiver unit is further configured to re-
ceive third configuration information from the
centralized network configuration function,
wherein the third configuration information indi-
cates a packet transmission time of the transmit
end of the TSN stream, and the packet transmis-
sion time indicated by the third configuration
information is determined based on the updated
maximum latency; and

the transceiver unit is further configured to send
the third configuration information to the transmit
end of the TSN stream.
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The apparatus according to claim 17, wherein the
updated actual buffer duration is greater than the
actual buffer duration.

The apparatus according to claim 16, wherein the
packet transmission time indicated by the first con-
figuration information is the same as the packet
transmission time indicated by the second config-
uration information; and

the transceiver unit is further configured to send first
information to the centralized network configuration
function based on the packet transmission time in-
dicated by the second configuration information,
wherein the first information indicates the earliest
packet transmission time and a latest packet trans-
mission time, and the earliest packet transmission
time and the latest packet transmission time each
are the same as the packet transmission time indi-
cated by the second configuration information.

The apparatus according to any one of claims 12 to
19, wherein the packet transmission time indicated
by the first configuration information is between an
allowed earliest packet transmission time of the
transmit end of the TSN stream and an allowed latest
packet transmission time of the transmit end of the
TSN stream; and

the transceiver unit is further configured to send first
information to the centralized network configuration
function based on a maximum buffer duration sup-
ported by the transmit end of the TSN stream, where-
in the first information indicates the earliest packet
transmission time and the latest packet transmission
time, and duration of a difference between the latest
packet transmission time and the earliest packet
transmission time does not exceed the maximum
buffer duration supported by the transmit end of the
TSN stream.

The apparatus according to claim 20, wherein the
transceiver unit is further configured to receive cap-
ability information from the transmit end of the TSN
stream, wherein the capability information indicates
the maximum buffer duration supported by the trans-
mit end of the TSN stream.

The apparatus according to any one of claims 12 to
21, wherein the processing unit is specifically con-
figured to determine the maximum latency based on
the CN PDB, the buffer duration, and residence
duration at the user plane network element, wherein
the maximum latency does not exceed a difference
obtained by subtracting a sum of the buffer duration
and the residence duration from the CN PDB.

A communication apparatus, comprising atleastone
processor, wherein the at least one processor is
configured to be coupled to a memory, and read
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and execute instructions in the memory, to imple-
ment the method according to any one of claims 1 to
1.

The communication apparatus according to claim
23, further comprising the memory.

A computer-readable storage medium, wherein the
computer-readable storage medium stores a com-
puter program; and when the computer program is
executed, the method according to any one of claims
1 to 11 is performed.

A computer program product comprising instruc-
tions, wherein when the computer program product
runs on a computer, the computer is enabled to
perform the method according to any one of claims
1to 1.

A system, wherein the system comprises a centra-
lized user configuration function and a centralized
network configuration function, and the centralized
user configuration function is configured to perform
the method according to any one of claims 1 to 11.

10

20

25

30

35

40

45

50

55

29

56



EP 4 561 148 A1

UDM N52 NEF |- N33
N8 N10
AN
/ AMF —NI11— SMF | N7 — PCF [N5{ AF
N1 N2 N4
UE RAN — N3 4 UPF ~ N6 - DN
[ no
FIG. 1
CuC
User/Network
configuration information
CNC
. Y .
’,""Manage\'.\ ~~~~~~~
| 4 A |
‘ ‘ Bridge Bridge Bridge Bridge ‘
Receive Transmit
end end
FIG. 2

30



EP 4 561 148 A1

AV/IOND

¢ DA

(LL-MN)/ddN

JeuruId |,

98pLQ NSL EN —

:

suerd [01U0d $OHG MO

(LL-SQ)/An

o8puq NS.I 91507

IN

31



EP 4 561 148 A1

NG-RAN:

NB

A 4
[y

5GC

PDU session

Radio bearer NG-U tunnel
QoS flow
[ [ [
QoS flow
[ |
Radio bearer
QoS flow
I 1 T
| |
Radio NG-U
FIG. 4

32




Method 500

Transmit end

EP 4 561 148 A1

Centralized user Centralized network

configuration function configuration function

S513: Capability
information

I latency based on a CN PDB |
I and the buffer duration !

S512: Determine |
buffer duration |

S510: First latency

information |
S514: First information
______________________ _>
S520: First configuration
‘ ‘ P information
§530: l‘flgs(,;trff;lﬁf;gnuratl on $540: Second latency
< information
______________________ _’
S560: Third configuration $550: E}llfl‘gigzggﬁurau on
information - ———————
<_ __________________
FIG. 5

33



Method 600

EP 4 561 148 A1

UE

RAN

UPF

S601: PDU session establishment procedure

S609a: Configuration

information #2/Configuration

information #3

SME/
CUC PCF CNC
|
S602: PCC rule
< S603: Group
information #1
S604:
Configuration

mformation #1

A

S605: Group
information #2 R

S606:
Configuration
information #2

A

S608:
Configuration
information #2

S609b:

information

o
)

Configuration

#2/Configuration
information #3

S607: Group
information #3

FIG. 6

34




Method 700

EP 4 561 148 A1

UE

RAN

UPF

SMEF/
cucC

PCF

CNC

S701: PDU session establishment procedure

S705a: Configuration
information #4

S702: PCC rule

S703: Group
information #4

»

S704:
Configuration
information #4

A

S705b:
Configuration
information #4

A

FIG. 7

Apparatus 1000

Transceiver unit 1010

Processing unit 1020

b e e e —

— = )

35




EP 4 561 148 A1

Apparatus 2000

Processor
2010

| : Transceiver
2030 | 2020

Chip system 3000

Logic circuit 3010

FIHp_ut_/ 0 Jtput interface :

I 3020 I

FIG. 10

36




10

15

20

25

30

35

40

45

50

55

EP 4 561 148 A1

INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2023/107883

A.

CLASSIFICATION OF SUBJECT MATTER
HO04W 24/02(2009.01)i

According to International Patent Classification (IPC) or to both national classification and IPC

B.

FIELDS SEARCHED

IPC:H04W,H04Q

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

DWPL ENTXT, CNTXT, CJFD, 3GPP: £ = H P EC & Th 68, PRSI E IhGE, SR AR T, 27, K, B 8], B
T, SR, R IE, A TR M 2%, B E, CUC, CNC, PDB, cache, duration, time, delay, TSN, configure

C. DOCUMENTS CONSIDERED TO BE RELEVANT
Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A CN 114125924 A (CHINA UNITED NETWORK COMMUNICATIONS GROUP CO., 1-27
LTD.) 01 March 2022 (2022-03-01)
description, paragraphs [0030]-[0111], and figures 1-3
A CN 111200848 A (HUAWEI TECHNOLOGIES CO., LTD.) 26 May 2020 (2020-05-26) 1-27
entire document
A CN 111200878 A (HUAWEI TECHNOLOGIES CO., LTD.) 26 May 2020 (2020-05-26) 1-27
entire document
A WO 2020252642 Al (NOKIA SHANGHAI BELL CO., LTD. et al.) 24 December 2020 1-27
(2020-12-24)
entire document
A NOKIA et al. "Delay budget for 5GS Bridge" 1-27
3GPP SA WG2 Meeting #136 52-1910958, 22 November 2019 (2019-11-22),
entire document

DFurther documents are listed in the continuation of Box C.

See patent family annex.

“«Q

«p»

Special categories of cited documents:

document defining the general state of the art which is not considered
to be of particular relevance

document cited by the applicant in the international application
earlier application or patent but published on or after the international
filing date

document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

document referring to an oral disclosure, use, exhibition or other
means

document published prior to the international filing date but later than
the priority date claimed

e

wx

wy”

g

later document published after the international filing date or priority
date and not in conflict with the application but cited to understand the
principle or theory underlying the invention

document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive step
when the document is taken alone

document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

document member of the same patent family

Date of the actual completion of the international search

19 September 2023

Date of mailing of the international search report

22 September 2023

Name and mailing address of the ISA/CN

China National Intellectual Property Administration (ISA/
CN)

China No. 6, Xitucheng Road, Jimengiao, Haidian District,
Beijing 100088

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (July 2022)

37




10

15

20

25

30

35

40

45

50

55

EP 4 561 148 A1

INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No.

PCT/CN2023/107883
' Pat?nt document Publication date Patent family member(s) Publication date
cited in search report (day/month/year) (day/month/year)
CN 114125924 01 March 2022 None
CN 111200848 26 May 2020 EP 3860287 Al 04 August 2021
CA 3117732 Al 28 May 2020
WO 2020103842 Al 28 May 2020
[N 2021274585 Al 02 September 2021
AU 2019382463 Al 03 June 2021
VN 80512 A 27 September 2021
IN 202117020415 A 22 October 2021
CN 111200878 26 May 2020 EP 3869855 Al 25 August 2021
WO 2020103833 Al 28 May 2020
us 2021274418 Al 02 September 2021
WO 2020252642 24 December 2020 EP 3984330 Al 20 April 2022
CN 114009144 A 01 February 2022

Form PCT/ISA/210 (patent family annex) (July 2022)

38




EP 4 561 148 A1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European

patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

* CN 202210907662 [0001]

39



	bibliography
	abstract
	description
	claims
	drawings
	search report
	cited references

